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Look twice 


At the Milton Roy 
Automatic Chemical Feed Controls 


They are available with in‘nite modifications to respond to all 
modes of control in any type of instrumentation system for 
continuous process streams. They provide chemical feed 
control through manual or automatic motor speed or plunger 
stroke length adjustments. For more complex systems, each 
adjustment can respond to a different variable. For example, 
while speed varies from 0 to 100% with main line 

flow changes, stroke length adjusts from 0 to 100% to meet 
process pH requirements. 


Up to ten liquid ends can be connected to one variable speed 
drive. Each liquid end has its own stroke adjustment. 

With these controlled volume pumps, ten different chemicals 
are metered in any needed ratios. As process stream flow 
increases or decreases, the single drive will respond accordingly 
so keep all feeding ratios constant. But take another look .. . 
all of this flexibility in chemical feed controls is available 

while maintaining accuracies of better than +1 percent. 


When turning to automation to increase your profits, look to 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. Engineering representatives throughout 
the world. 


Controlled Volume Pumps * Quantichem Analyzers 


Chemical Feed Systems « Anders Air and Gas Dryers CHEMICAL INSTRUMENTATION SYSTEMS 
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Non-explosion-proof type 


Explosion-proof type 


M-S-A* Gas Thermatron 
continuously analyzes 
for one component 

in multi-component 
gas mixtures 
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Schematic Flow and Wiring Diagram 
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A non-explosion-proof jy. 
of M-S-A Gas Thermatron yi 
recorder mounted in cybi- 





This unique development in gas analysi 
instrumentation combines thermal ¢q. 
vection and thermal conductivity effec 
to provide selective measurement of; 
single component of a mixture withoy 
“scrubbing out” interfering componens, 


MSA has been applying its knowledge of m 
analysis to specific customer problems for o« 
30 years. Latest and most unique solution to sm 
of these problems is the M-S-A Gas Thermatron, 

This unit selectively analyzes for one componet 
of at least a ternary mixture of gases (without » 
moval of any component) by employing bit 
thermal conductivity and thermal convectin 
properties of the gas. 

Other standout features: Calibration is possitk 
over very narrow or very wide ranges (0-100% Gas, 
Construction is rugged. Operation is stable. Mat 
tenance is simple, infrequent. High accuracy a 
speed of response are inherent characteristics. 

In process control, you can use the seletir 
M-S-A Thermatron for analysis of componentsi 
hydrogenation, ammonia synthesis, hydrocarha 
synthesis and other processes. 

In the area of atmosphere/combustion conti, 
you can analyze for CO, or H:, in atmospheres ct 
taining H:, CO., N., CO and water vapor. Or, ft 
CO, in flue gases. 

And where gas purity is a factor, the MSA 
Thermatron is helpful in the analysis of argit 
hydrogen, helium or water vapor in oxyget, # 
or nitrogen. 

The MSA Instrument Specialist will welcom 
an opportunity to relate these advantages to you 
specific operation. Contact him soon. And writes 
for informative new bulletin on this inexpensit 
thermal conductivity analyzer. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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~ COMING UP - 


¢ Mass Spectrometers at Oak Ridge 
Development history of one of the earliest applications 
leads up to today’s fully-automatic process monitoring. 
Includes figures on reliability, overall-operation and 
maintenance costs. 


¢ Tips on Instrument Shop Practices 

Plenty of really useful ideas on methods and equipment 
to speed instrument service. An ISAJ exclusive story 
from one of the largest petroleum refineries. 





ee 
Cover: New unit of Sterling Station, Louisiana Power and 


Light Co., probably the most automatic in the world. Photo 
courtesy Daystrom Systems Div., Daystrom, Inc. 
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Insulators for 
Thermocouples 





thermal shock resistant? 
mechanical strength? 
high temperature resistant ? 


It's SERVRITE* 


for any need 


One or more of these Serv-Rire thermo- 
couple insulators will take care of your 
needs. If not, there are many more in 
Gordon’s large stock for quick delivery. 
If you need something entirely special, 
it can be made to suit your specific re- 
quirements. 

In the 50 years that Gordon has been 
supplying thermocouples and accessories 
to industry, emphasis has been on uni- 
form top quality, service, and value. And 
so with insulators for any thermocouple 
application, Serv-Rire assures you of 
plus values every time. 

Write for full information on Serv-Rire 
thermocouple insulators. 


Ask for Bulletin 300-56 


This new 4-page bulletin gives specifications 
and ordering data on all Gordon standard 
SERV-RITE thermocouple insulators grouped 
for easy selection. 6404 


CLAUD S. GORDON CO. 





623 West 30th St., Chicago 16, Il. 
2011 Hamilton Ave., Cleveland 14, Ohio 
rM Data CIRCLE 6 on Inquiry Card 
























WHAT’S NEW | 
IN THE INDUSTRY —~is 


Advances A method to insure uninterrupted accuracy in electronic data. 
processing by correcting mistakes “on the fly” at electronic Speeds 
was discovered by the Datamatic Division, Minneapolis-Honeywel, 
Called “Orthotronic Control” the system literally re-creates soure 
data and provides instant data reconstruction of lost or garbleg 
words or figures. 

One of the few hot test loops in the U. S. was installed in the Erie 
Pa. Copes-Vulcan plant to test values for nuclear energy service, 

A swifter, more reliable means for developing the electronic neryoys 
system of America’s missiles and space vehicles was outlined this 
month by T. Ross Welch of Telecomputing Corp. The new method 
of relay design insures predictable relay performance and reliability, 
Techniques for interplanetary navigation by inertial guidance are 
ready now and only need funds to build the necessary hardware, Dr, 
Bernard Litman, American Bosch Arma Corp., told the House Com. 
mittee on Astronautics and Space Exploration. 


Off to Venus? According to a Hungarian report, quoting a noted Russian scientist, 
the Soviets are preparing a rocket to the planet Venus. Report says 
it will be launched between 1962 and 1967. 










Traffic Control On the wings of recent mid-air collisions, look for a flood of new pro 
posals for computer techniques and other traffic control systems to; 
alleviate this shocking problem. In any event, automatic control of” 
one sort or another will be expected to furnish the remedy. 








Pay for Engineers A _ precedent-making proposal on compensation of engineers and” 
scientists in the Federal Government is a part of the Administra’ 
tion’s bill to create a National Aeronautics and Space Agency. The? 
bill would authorize the new agency to “pay salaries which are 
reasonably comparable with prevailing rates paid by non-Federal em 

ployers for similar work.” 4 










Radiation Recently completed inspection of Experimental Boiling Water Reat 
tor at Argonne National Laboratory showed no appreciable evident 
of internal corrosion due to high free-oxygen content of steam cause 
by radiation-induced water decomposition in the reactor; no erosidi) 
of turbine buckets, diaphragm nozzles or vulnerable areas of the 
turbine casing after approximately 3000 hours of operation. 

The “Atomonitor,” a machine which uses radioactivity for the first 
time to inspect production-line assemblies for the presence of hidden) 
vital parts has been developed by Nuclear Corp. of America. 
A spokesman for the United Kingdom Atomic Energy Authority i 
dicated late last month that the Harwell reactor would be equipped 
with new precautionary instrumentation. ' 
The instruments will be mainly temperature recorders and neutre 

indicators. Decision follows closely on heels of Windscale accide 
where insufficient temperature sensing instrumentation was cited 
a major cause for the accident in which an air-cooled reactor spewe@ 
radioactive gas on the English countryside surrounding reactor. 

(Please Turn to Page 12) 
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HONEYWELL 


When the Honeywell Model 906 Visicorder was capacity oscillograph on the market today. 
introduced as the first practical high-frequency And the 906 Visicorder is now available in two 
direct-writing oscillograph in history, it met with new models: the 906A-1 with 14 channels, and 
instant success. the 906A-2 with 8 channels. An accurate time- 
Now the new Honeywell Model 1012 Visicorder line system and a simultaneous grid-line record- 
extends the range and usefulness of the exclusive ing system are optional in both 906A Models. 
Visicorder principle. It is a highly sensitive 36 Both oscillographs are producing superior, clear, 
channel instrument with frequencies from DC to reproducible, accurate, high sensitivity, high fre- 
3000 cps. Its exclusive features are many . . . it is quency direct recordings in many varied applica- 
the most convenient, foolproof, reliable, broad- tions every day. 


record of leadership 


The two specimen records—one from a 
906A Visicorder and one from the 1012 
Visicorder—are reproduced unretouched 
and life size. They are an accurate indica- 
tion of the excellence of Visicorder records. 
For further information about these dra- 
matic new Visicorders, call your nearest 
Honeywell Industrial Sales Office. 
Reference data: Write for Visicorder Bulletins 
906A and 1012. 


Minneapolis Honeywell Regulator Co., 
Industrial Products Group, Heiland Division 
5200 E. Evans Avenue, Denver 22, Colorado 


Honeywell 
Qudusttial Prediate- Group 
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Contracts 


Away from the Trend 


Expansion 


Share the Cost 





Contracts make the news this month. 

Panellit will design and build a complete test instrumentation System 
for power plants used in atomic submarines under a new contragt 
from the Nuclear Division, Combustion Engineering, Inc. 


Army Secretary Brucker has just revealed that Raytheon Manufae. 
turing Co. has been contracted to design control centers, ragg 
towers, launcher emplacements—the works—for Hawk missile bat, 
teries in key U.S. cities. 

The entire nuclear system for the first atomic power plant to be built 
in Alaska will be furnished by ALCO Products. 


Contract from U.S. Army to build major data center for missile ang 
satellite research programs goes to Data-Control Systems, Ine, 


Wright Air Development Center awarded Consolidated Electrody. 
namics a $99,000 research and development contract for instrument 
system for materials research and analysis. 

Ampex came up with a $1,238,000 contract to provide the Navy's 
Bureau of Aeronautics with airborne magnetic recorders. 


Contrary to the recession trend, Armour Research Foundation re 
ported a record dollar volume of research and development contracts 
in the first half of its fiscal year—$7,082,000—5‘% above the same 
period last year. 


Widely increasing areas of application and expanding interest in 
NMR have led Schlumberger Well Surveying Corp. to set up a com- 
plete marketing organization for its Model 104 NMR. 


Sherold Crystals, Inc. has merged with another (un-named) Kansas 
City crystal manufacturer making possible a 300% increased pro- 
duction capacity for Sherold. 

To strengthen its competitive position in the instruments and con- 
trols field, Hagan Chemicals & Controls, Inc. acquired the name and 
assets of Kybernetes Corp. 


Preliminary negotiations have been completed for Litton Industries, 
Inc. to purchase Westrex Corp. 


Gulton Industries, Inc. has entered the computer field. Dr. Leslie K. 
Gulton reports establishment of new Digital Devices Department. 


Humphrey, Inc. has embarked on an expansion program to facilitate 
participation in the industrial controls and apparatus field. 


The year 1958 is emerging as a key one for electronics with strong 
new indications that the industry’s biggest period of expansion lies 
immediately ahead—say directors of the West Coast Electronic 
Manufacturers Assn. 

Sun Electric Corp. has acquired the manufacturing and product line 


facilities of Texas Instruments’ panel instrument department and 
has integrated them into its Instrument Division in Chicago. 


Agreement has been reached on terms for purchase of Massa Labora 
tories by Cohu Electronics, Inc. 


Philco Corp. and Leeds & Northrup Co. have launched a shared cost 
program to develop, design and build a digital computer which will 
have important applications in industrial process control and i 
scientific and engineering computation. 
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sharp, 
clear, 
easy to read 





D.C. spotlight galvanometers 




























































































Resistance Sensitivit Period 

Cat. No. (ohms) ” oo (sees) Price 
3400-H 13 2.5 uv 2 $ 95. 
3401 25 2 | 25 uv 2 res 
3401-H 25 5.5 uv 2 95. 
3404-HB 200 a pA 0.6 95. 
3404-H 200 .03 bA 2 95. 
3402 350 .05 pA 2 75. 
3402-H 350 012 wA 2 95. 
3402-HH 350 006 wA 3 100. 
3403 1000 025 wA 2.5 yg i 
3403-H 1000 .008 wA 2.5 95. 
3403-HH 1000 005 wA 3 100. 
3405-H 1000 008 wA 2.5 95. 
3405-HH 1000 005 yA 3 100. 
3406-HA 4000 .0025 uA 2.5 100. 
3411 30 1.5 ypVv 4 125. 
3412 40 Ol wA 5 125. 
3417 80 .005 wA 5 125. 
3413 500 004 yA 3 125. 
3414 500 0015 uA 5 125. 
3418 3800 .0006 pA 4 125. 








Approximate shipping weight: 16 pounds. F.O.B. factory. 
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Here’s a galvanometer with sensitivity, stability and 
sturdy construction. Its extremely easy readability 
gives you full benefit of its high sensitivity. 


®@ Sharp, parallax-free, hairline index. 


® Ground glass scale with clear, sharply defined 
divisions. 
® Dual 100 mm scale, subdivided 0-100 and 50-0-50. 


Simple lever moves index to either zero position. 


@ Final adjustment made with knurled thumb screw, 
spring-loaded to eliminate backlash. 


® Can be used for both deflection and null measurements. 


Buy a Rubicon Spotlight Galvanometer, and you'll see 
why it’s become the standard in research and production 
testing applications. For details on the complete line of 
Rubicon Galvanometers, write for Bulletin 320. 


MINNEAPOLIS-HONEYWELL, Ridge Avenue at 35th St., 
Philadelphia 32, Pa. 


Honeywell 
Tost uw Coitiol 
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PENBERTHY 


ILLUMINATORS 


FOR LIQUID LEVEL GAGES 


Clear 


illumination 
of 
Liquid Level 


Penberthy explosion-proof, dust-tight illu- 
minators .. . with clear, plastic wedge . . 
distribute bright EVEN light along entire 
length of gage glass. Rear lighting makes 
liquid level stand out sharp and clear. Accu- 
rate readings are easier from all angles and 
Jonger distances. 

Explosion-proof illuminators can be 
installed on gages now in service, or on 
new gage installations. Available in single 
and double sections; for gages with three or 
more sections, order combinations of both 
... specify gage size or length of visible 
slot. ~ 
Standard 25 watt bulb and electric wiring 
housed in aluminum casing. Adjustabk: 
brackets permit easy installation to gage 
cover. Approved by U.L.I. for electric lighr 
ing fixtures used in hazardous locations to 
Class 1, Groups C and D service. 






For information on the 
complete line of Penberthy 
gages, valves, and 
accessories, WRITE for 

NEW Catalog #36. 
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PENBERTHY MANUFACTURING CO. 


Division of Buffalo-Eclipse Corporation 
1242 Holden Ave., Detroit 2, Michigan 


For More Data CIRCLE 9 on Inquiry Card 


14 











Excerpts from the keynote ad- 
dress to the ISA Philadelphia 
Section’s 7th Annual Sympos- 
ium, “Instrumentation in the 
Nuclear Age”, by Dr. Clark 
Goodman, Assistant Director, Di- 
vision of Reactor Development, 
US Atomic Energy Commission. 


I WILL SPOTLIGHT certain areas 
in which AEC needs new instrumen- 
tation. 

Don’t ask me what instruments, or 
even in some cases, what kind of in- 
struments, I think will solve our prob- 
lem; because if we knew, we certainly 
would already have them. But, by 
focusing attention on our needs, I hope 
to challenge you to develop these in- 
struments. Development of instru- 
ments in the nuclear field, I think, can 
be characterized by these five major 
criteria; sensitivity, selectivity, size, 
speed, and simplicity. 


Nuclear Reactor Needs 


I should point out, in discussing 
some of the general needs in the 
nuclear reactor field, that many of 
these are not just nuclear instruments. 
They cover both non-nuclear and 
nuclear devices. 

For example: the maintenance of 
fluid-fuel reactors is a nightmare at 
the present time. What we need is 
for somebody to start with some 
simple system and learn how to do re- 
mote control welding, remote control 
brazing, remote control manipulation, 
and in a very simple, straight-forward 
manner. Television is a tremendous 
advantage. But if you ever had to 
weld via a television set, I think you 
will find it a real challenge. Those of 
you who have been to atomic shows 
and tried to write your name with a 
remote-control manipulator can ap- 
preciate some of the problems that I’m 
talking about. This is one area in 


“The Atomic Energy Commission has a continuing interest in the 
development of improved instruments of many types, particularly 
methods of detecting and recording nuclear radiations. © Your 
Society (ISA) is providing a valuable forum for the exchange of 


ideas so vital in these new developments.” 


Lewis L. Strauss, Chairman, Atomic Energy Commission 





AEC Needs New Instruments 


which I think lies a real Challenge 
today — remote-control manipulation 
in the atomic field. 

Now for another area — the te. 
mote fabrication of fuel elements, We 
manufacture today thousands of fy 
elements containing uranium, Now 
uranium is just an ordinary elemen 
You have little to worry about in the 
radiation from ordinary uranium, o& 
from uranium 235. However, the real 
future in nuclear power lies in the 
fabrication of fuel elements of either 
uranium 233 or plutonium 239, 

In general, uranium 233 and pluto. 
nium have roughly, within a factor of 
10 to 100, the same toxicity as radium, 
We know a lot about the toxicity of 
radium, because there have been 
people killed by it in the past—people 
working in the watch dial factories 
One millionth of a gram of vadium 
deposited in the human body is fatal, 
This means that you must work with 
something in pound lots, and in some 
cases ton lots, but must not allow the 
worker to absorb even a millionth of 
a gram of it! 

So, needless to say, the fabrication 
of fuel elements containing uranium 
233 and plutonium 239 must be done 
in either a completely-enclosed con- 
tainer, or by remote control. The 
answer will come from automatic de 
vices in which you feed the stuff in 
one end and out comes the finished 
fuel-element at the other. Thus, one 
of the challenges to the Atomic Energy 
Commission is to develop an inexpen- 
sive method of automatically fabricat- 
ing uranium 233 and plutonium 239 
fuel elements. 


Transient Instruments 


Another area in which AEC needs 
instruments, is the development of 
small, fast-—and we hope—simp'e, 
selective and sensitive detection de 
vices to put inside experimental fe 
actors to follow all of the different 
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that take place. These are : 
icularly useful in transient studies. | 
Pohe Commission has a rather ex- | . 


S ive $5 million per year program , . . 
Maho under the guidance of Phillips : Which one knows what the little box is for? 
Petroleum Company, known as pert, |: 
jal power excursion reactor tests, . 
which we give a reactor the most | ; 
avaliet treatment. We have a device 
ipulers for blowing the control rods out of 
a ne reactor and seeing what happens. 
"Things do happen and extremely 





chal] 





on interest are happening. These Spert 
d . systems are equipped with complicated | 
aca and, in many cases, mot completely- 
radium, satisfactory instruments. : 
‘icity of is an important challenge to the in- | ; 

i srument people to come up with | 


“a fast! You need to follow the pressure, | 
nents, We a temperature, the neutron flux, |: 
n “i a-ray flux, the warping of the |: 
| dl . fyel rods and the generation of steam: 
a within the reactor itself—generally : 

within spaces about 1/16 inch across. | { 
aa | We want to do it inside the core, not} 
a P outside. The outside is relatively | ; 
calm, the inside is where things of | : 


I feel this 





é — means of measuring these different ; 
call parameters very rapidly and in a very | ; 
: small space. : 
tal a ° You knoW, because you, like the little black box; 
k wid Fusion Power Instruments | : are of and for the Space Age. It's a miniature 
1 some Finally, I would like to mention the | : high-speed commutator which will operate prac- 
inally, ‘3 
a fusion ea because it is admitted- | : tically forever, sampling up to 30 low-level ac or 
ee ly the long-term, really-important | . de inputs at speeds up to 2500 samples per sec- 
cation source of world energy. Fusion is &- ond. Weighing considerably less than a pound and 
. the conversion of light elements to | : os 
anium somewhat heavier elements—the put- | occupying less than 30 cubic inches, this new 
done ting together of atoms, instead of the | achievement of the Wiancko Engineering Company 
Con- oe ; ae 
The breaking apart—to gener or rege. Bod is ideal for telemetering applications under severe 
| i of re- 
c de. cna ge hPa The most environmental conditions. High, accurate output, 
7 commonly talked about are the so- | extremely long life and reliability, cascading cap- 
IS ” oi ” 4 ‘ ens ° . 
“a called “dd a ' seg in | ability, and a great variety of switch speeds are 
which you take a heavy hydrogen ' ail 
ergy mucleus, 2 deuteron, and make it col- | all inherent characteristics of this small package. 
me. lide with another heavy hydrogen The Wiancko reputation for reliability and accu- 


239 qucleus, deuterium or tritium, hydro- racy is combined in this little box with some pretty 

gen 2 or hydrogen 3. This banging 
together releases enormous quantities 
of nuclear energy compared to the 
weight of the particles—about 7 times 
the energy per gram as in the fission 
reaction. What is more, we have lots 
of heavy hydrogen around the world. 
A reactor of this kind can generate 
its own tritium. 

While it is just starting, the fusion 
field has some absolutely fantastic | 
instrument problems. To mention one | 
of the most challenging—the meas- 
urement of temperatures. You must | 
be careful what you mean by tempera- | 
tures under these conditions. We are 
talking about 1,000,000 to 10,000,000 
degrees Kelvin. The fusion reac- 
tion is no good below about 1,000,000 | 
degrees. In fact, one is not yet really | 
(Please Turn to Page a} SEE US AT WESCON SHOW BOOTH No. 1101 
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advanced engineering. 


: Of course, you knew this all along, but if you'd 
° like to know more, there is a brand new Bulletin, 





Number 103, that is yours for the asking. 














WIANCKO ENGINEERING COMPANY 


255 North Halstead Avenue, Pasadena, California 


BR? Pre Bo 





Field Offices: 


e Eastern ® Northern California ¢ Southern California 


No. 2 South Maple Ave. Cowper-Hamilton Bidg. 3410 E. Foothill Bivd. 
Ridgewood, New Jersey Palo Alto, California Pasadena, California 
Phone: Glibert 4-2444 Phone: DAvenport 6-7053 Phone: Elgin 5-7186 
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FOR WIDER USEFULNESS... IMPROVED PERFORMANc; 
»-- GREATER RELIABILITY IN OSCILLOGRAPHIC RECORDING 


A\' | i / A 
THE 
J . 
} 6- AND 8-CHANNEL 


NEW SANBORN 
DIRECT WRITING SYSTEMS 































Here are the completely new, instantaneous direct writing 6- and 
8-channel Sanborn ‘‘350’’ oscillographic recording systems designed to 
give you the most useful possible combination of performance accuracy ~ 
flexibility — reliability —and operating convenience. 


Consider first some characteristic performance figures and features; essen. 
tially flat response to 100 cps at 10-div. peak-to-peak amplitude, down 
at 120 cps; limiter circuit ahead of Amplifier assures damping at all times 
current feedback Power Amplifier design to prevent thermal drift: tr 
damping by velocity feedback; galvanometer natural frequency 55 ps; 
hysteresis level less than 0.2 div. ; linearity 0.20 div. over entire 50 divisions. 
permanent, inkless, direct writing in true rectangular coordinates on plastie 
coated Permapaper. 


Now notice the packaging: an entire 6- or 8-channel ‘‘350’’ system—Prp. 
amplifiers and their own Power Supplies, Recorder assembly with builtiy 
Power Amplifiers and Power Supplies, and other components —is housed jn 
one mobile cabinet. Preamplifier modules are separated from Recorder. 
Power Amplifier unit, so that either can be used separately. Self-containg 
Recorder package uses transistorized, plug-in Power Amplifiers, Powe 
Supplies with solid state rectifiers, low impedance, low voltage enclosed galya. 
nometers; when used as a separate unit, sensitivity is 0.1 volt/chart division, 














Add to these ‘‘350’’ performance and packaging features the value and co. 
venience of extremely easy chart loading from the front; nine electrically 
controlled chart speeds, selected by pushbuttons, with contacts for remote 
control; built-in paper take-up, paper footage indicator and timer-marker 
stylus; four presently available interchangeable Preamplifiers (Carrier, DC 
Coupling, Servo Monitor-demodulator, True Differential DC), with several 
more to follow. 


These are highlights of the new ‘‘350’s’’— duplicated by no other equipment 
in existence today. Ask your local Sanborn Engineering Representative for 
more information, or write Sanborn directly. 
(All data subject to change without notice) 

INDUSTRIAL DIVISION 


SANBORN COMPANY 


175 Wyman Street, Waltham 54, Mass. 








fe 

Any ‘'350"’ Preamplifier in- 
stalls easily in any channel. 
Electrical connections made 
by mating connectors on 
Preamp and Power Supply. 


: 4e 
: “~~ Quick, simple paper loading 

0 is done from front; hinged 
viewing window is removable 
About 8” of record visible. Al 
controls on front panel. 





















oh 
Any of nine chart speeds 
can be instantly selected 
by pushbutton. Remote 
control of all functions 
provided by connectors 
at rear. 


Recorder back plate holds 
eight plug-in Power Ampli- 
fier modules (one shown 
unplugged), four on either 
side of Power Supply sec- 
tion. Entire back plate re- 
movable for servicing. 

























Visit Sanborn Booth No. 957-959 at the ISA Show 
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TANK LEVEL . 
DETECTOR- 
CONTROLLER 


AccuRay now offers another major advance- 

ment for process industries . . . the Tank Level 

Detector-Controller. This new unit offers out- 

standing advantages over outdated float-level SOURCE 
controls . . . competitive low cost, easy to 

install, and requires only a minimum of main- Note external mounting of the 
tenance. Mounted externally, this unit is com- areata nape 
pletely free from fouling by process material, 

and is readily accessible for routine main- 

tenance. Special mounting brackets are pro- 

vided. This instrument is fail-safed for either 

a high or low level signal. 









another 


The AccuRay Tank Level Detector-Controller can be used in two ways. 

, : advancement for 
It con be installed horizontally to provide a relay closure signal when 
the level rises above or falls below the level of the detector; or it 
can be installed vertically so that both a high level and alow level signal 
can be provided from one instrument. Accuracies can be maintained to 


process control 





aif) 


Ss 
me 
= 








plus or minus. %«”. The radiation source is installed either opposite ' 

the detector on the tank, or across a chord of the tank. The eititee pores ie ete 

design of the source housing provides more than adequate shielding. 

Design of the instrument is in accordance with accepted standards , 

for both explosion-proof and weatherproof operation. oe GFE ee 
Name ...... . WOOD ceevensinnemnnnaen 


Company , : iheiciteiniies 


Jin dustrial ear Ch po 1 towen Sees 
ucle onics City - .. Zone ... CU cctsminat 


CORPORATION Pape ancecerrr 
1153 Chesapeake Ave., Columbus 12, Ohio ———— 








See the INDUSTRIAL NUCLEONICS' Exhibit — Booth 1416 — at the ISA SHOW, Sept. 15-19 
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SUBMinax 


RF CONNECTORS 
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AX 
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for RG-196/U Teflon* Subminax cable 





= Mae 






improved cable clamping 


























plug cross-section shows 
how center contact 
is secured 





Miniature field serviceable 50 ohm Subminax RF connectors have been 
added to AMPHENOL’s line of Subminax components. With parts kept to 
absolute minimum, and requiring no special tools for assembly, these 
new Subminax connectors represent an improved design approach in 
two wavs: 


1. Superior cable retention through improved cable clamp 
mechanism. 


2. Center contact is strongly secured, prevents possible contact 
movement. 


The field serviceable connectors, in other ways, are similar to AMPHENOL’s 
standard Subminax connectors: Constant impedance, small and light- 
weight, electro-gold finish and Teflon dielectrics. The new connectors 
will also mate with the 50 ohm types in the standard line. 

Plugs, jacks, bulkhead jacks and right angle plugs are available in 
screw-on and push-on coupling designs. For complete part numbering 
and assembly instructions, send for catalog sheet. 


SOUPONT T. M. 





AMPHENOL Industrial Distributors carry stocks of stand- 

ard AMPHENOL components in order to provide immediate 

service to your rush requirements. 

AMPHENOL ELECTRONICS CORPORATION 
chicago 50, illinois 

AMPHENOL CANADA LIMITED toronto 9, ontario 
























_ (Continued from Page 15) 
| quite sure what temperature ; 
| quired to get the reaction stare 
| tainly, we should have a Cx, 


action in the range “ad 
10,000,000 ial of 100000 
_ Now, the particles that 
‘around are the deuterium or age 
pea or atoms and electrons 

© you mean by the temperature 
ticles moving like this? Certainly 
just 4 MV? = 3/2KT—the oom 
Boltzman relationship. That is based 
on a random motion and these 
ticles are often moving wmidj 
ally, The workers in this field 
having a very difficult time fn 
read reports one day, you find te 
contradicted the next day, oftea & 
\cause the fellow thought he had 
|million degrees and he had oa 
hundred thousand. It is very dij 
/tO measure these temperatures, 













In order to keep these high i 
peratures from releasing atoms ff 
the walls of the machines, you i 
|bake out at vacuums of the onder 
10° to 10°” millimeters of mena 
This in itself is quite a challenge) 
_is not easy to measure these low pi 
|sures, much less maintain them § 
this whole effort, the Sherwood Pip 
ect, including the development of tie 
|Stellerator at Princeton, and the othe 
devices being developed at Livermor, 
Oak Ridge and Los Alamos, ati 
need of new instrumentation. 





How to Get Information 


At the present time this field ® 
classified. However, the AEC hs 
what is called the “access permitee pit 
gram” in which representatives of it 
dustry can be cleared simply becaut 
there is a need to know. In this wy 
they can learn about these areas i 
order to solve some of the problem 
This does not mean you must haves 
contract with the Commission in 
to get the required information. 
| If any of you are interested in ths 
‘program, I suggest you contact D 
Frank Pittman, Director of the 
of Industrial Development, “ 
Washington 25, D. C. He can gr 
you full details. There is a way Of 
classified information -in the cout) 
‘if you have a real need, and your co 
| pany can make a real contribution. — 
| Despite the fact that the world 5 
\shrinking, there are still plenty @ 
|horizons ahead! 
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Why wait for the answers? 


... Observe and evaluate phenomena as they 
occur—with new Kodak Linagraph Direct Print Paper! 

This new photorecording paper gives immediate readout in 
moving-mirror galvanometer oscillographs—with no photochemical 
developing. Gives sharp, legible traces over a wide range of 
recording frequencies—from 0 cps to 3000 cps. 

Linagraph Direct Print records can be used in recording 
system readers, accept pen and pencil notations readily. They 
have adequate permanence and may be stabilized 


for extended archival storage. 
Now available in 5” x 200’, 6” x 100’, 7” x 200’, and 12” x 200’ rolls. 


Other sizes on request. For complete details, write: 
EASTMAN KODAK COMPANY 


Graphic Reproduction Division 
Rochester 4, N. Y. 
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RECTANGULAR & SQUARE Plug-in CALI-MARKER® 
2- and 4-Gun Tubes Calibrator & Time-Mark ® Pe wy BOOKS 







- : T ; Generator 
eee audietive with ETC, oie raster areas The first compact, plug-in unit ——— 
equal to 7 round tubes. = of its kind. Combines a stable, : 
square-wave calibrator and a Successful Process Plant Prac 
crystal-controlled time-mark gen- Robert L. Davidson, 294 PP., $10 
erator, Interchangeable with a Here is a how-to reference meunne 
second plug-in sweep generator. successful process plant i 


ie 





3 which are easily adapted to all areas 
of operation, maintenance and gaf 
(McGraw-Hill Book Co., 339 Wes 
42nd St., New York 36, N. Y,) 





een <a 























4% ss 
Bs ie 
- d-c Circuit Analysis, Dr. Alexander 
‘ Schure, 80 pp., $1.35 
sill o-.'4 This text covers the most fundamenta| 
» A: aspects of electricity, beginning with 
@ : electrostatic principles and introdue. | 
.@ ing the reader to solutions of cireyi 
_™ problems through Ohm’s and Kirh. 
& ] hoff’s laws. (Order from John F 
| a Rider Publisher, Inc., 116 West 14th 
= | St., New York 11, N. Y.) 
Sasa e eee a st 
Plug-in SWEEP GENERATORS 


Refrigeration, Air-Conditioning an 





Plug-in PRE-AMPLIFIERS One or two identical plug-in : : :# 
edke cs ae i oy sweeps may he weed en enh Cold Storage, R. C. Gunther, 123 
nel. Matches sensitivity and re- 66 instrument for common or sepa- PP-» $17.50 re 
epanhn madettiiats tron SO tat re rate calibrated time bases as This book presents the principles of 
ite pee ie te AO be : ry needed. Second sweep inter- refrigeration and allied subjects jp 

* changeable with Cali-Marker, simple language, illustrated with pho 





5 mc. Any combination of pre- 
amplifiers may be used simultane- 
ously on all chonnels. 


Announcing 
THE WORLD'S MOST Meee ane tele op SO 


The second edition of this two volume 


V E R Ss AT | he E oO S Cc i a & O &S C O P E Ss ! set contains an up to date treatment 


of the basic physical properties of 


tographs, half-tones, and line dray. 
ings. (Order from Chilton Book }j- 
vision, 56 and Chestnut Streets, Phils- 
delphia 39, Pa.) 











with Plug-ins for All Needed Ranges... metals, amplified by adequate discus- 
sions of the subject matter of the 
All Needed Features... No Obsolescence. particular field to which the data re 


fers. (Order from Interscience Pub- 
lishers, Inc., 250 Fifth Ave., New York 
‘ . : ee 
Here is true multi-channel oscillography 
with features, performance, and prices “tail- 
2. and 4. ored” to your exact needs. Versatile plug-in System Engineering, H. H. Goode ani 


re-amplifiers, sweeps, and marker-calibra- R. E. Machal, 551 pp., $10.00 
P P PS, The current selection of the McGrav- 





Channel Types tes Geecalts mood be purchased omy 4s _ Hill Electronics and Controls Engi 

need them . . . when you need them. No neers’ book club presents an introdue- 

Models K-270 worries of having “too much” scope now tion to the methods used in system de 

and K-470... ... not enough scope flexibility a few years sign and furnishes practical informs 

, : ‘ iy ih tion on the functions of a system de 

Display multiple, high-speed sig 04'°T- —e sign team. (Order from McGraw-Hill 

nals without switching. From DC From simple one-channel monitoring jobs i. oo Test 42nd St. New 

to 5m le bandwidth . “ : : Book Co., 330 West 42n ’ 

Pe eee _— to difficult medical, biophysical and low- York 36, N. Y.) | 


level strain gauge recording involving two, 
three or four channels, you'll find no jobs 


too small or few too large for these versa- Man and Automation, L. Landon Goo 


man, 286 pp., $.85 


tile ETC instruments. For the instrumentman who — in- 
: P dato P formed, here is an excellent and & | 
Write for detailed fications and ’ Z . 
a ee rr expensive book which covers the tech- 


nical as well as social and economlt 


9 . 
aspects of automation. The history of 
automation is also given in highly 


readable text along with current 








=e we ee dustrial applications. Drawings, pho- 
1200 6. SEES ee a PHILADELPHIA 18, PA. tos and graphs round out the inform 
tion. (Order from Penguin Books 
PIONEERS IN MULTI-GUN C-R TUBES AND MULT ANNE RAPHY Inc., 3300 Clipper Mill Road, Balti 
For More Data CIRCLE 15 on Inquiry Card more 11, Md.) 
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wow! 

IT REALLY 
WILL BE 
BIG 
THIS 
YEAR! 


BECAUSE . . . so many leading companies have already reserved space, and the con- 
ference program is more comprehensive than ever—everyone in the 
Instrument-Automation field considers it the top event of the year. 


FOCUS YOUR SIGHTS TOO AND PLAN TO EXHIBIT IN 
13TH ANNUAL ISA INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT (INTERNATIONAL) 


INSTRUMENT SOCIETY OF AMERICA 


PHILADELPHIA--SEPTEMBER 15-19, 1958 


This year's technical sessions, workshops and clinics include the latest developments in all 
phases of this vital technology—a program to attract the prime buying influences in the 
instrument and control equipment market. 









CANADA 










For all other information, contact: 
William H. Kushnick 
ive Director 


8 Fred J. Tabery 
Exhibit Manager 


Instrument Society of America 
313 Sixth Ave, 3443 So. Hill Street 
, Pennsylvania Los Angeles 7, California 
ATlantic 1-3171 Richmond 39-1091 
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For exhibit information, contact: 


instrument Society of America 
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THE THIRD ANNUAjs 
ON NON-LINEAR MAGNETIC, 


AUGUST 6, 7, 8, 19595 


THE PROGRAM will include sessions on 
Applications, Production Methods, New Hori- 
zons and Analog Techniques, and a complete 
session of papers of a Tutorial nature. Also 
there will be seminars devoted to theory and de- 
sign, applications and computer magnetics. Sev- 
eral papers will be presented by foreign authors. 





A CONFERENCE FEATURE will be semi- 
nars conducted under three able moderators, 
Dr. H. F. Storm of General Electric; Dr. Alfred 
Krausz of Jack and Heintz; and Dr. J. A. Rajch- 
man of RCA. 


YOUR QUESTIONS AND COMMENTS 
whether in the fields of theory and design 
applications, or computer magnetics, can be mu- 
tually discussed with the leaders in magnetic 
“know-how.” 








EXHIBITS of the latest in magnetic com- 
ponents and systems will be featured. These 
will be of particular interest to those working in 
the fields of non-linear magnetics and magnetic 
amplifiers. 


“ AN INTERESTING PROGRAM is planned 
for the wives of registrants. The wives of 
conference committee members will be on hand to 
greet, assist and generally make the stay of the 
ladies in Los Angeles an enjoyable experience. 





HIGHLIGHTS 


SCHOLARSHIP — A special feature of the conference will 
be a Scholarship awarded in the name of the author of the 
outstanding conference paper to the university of his choice. 
PROCEEDINGS — Many outstanding additional papers not 
presented at the conference will be published in the Pro- 
ceedings. 

FOREIGN AUTHORS — Authors from the countries of 
France, Switzerland, and Russia have indicated a desire to 
present papers at this conference. This will be an oppor- 
tunity to gain an insight into European thinking on the 
subject of magnetics. 

CONFERENCE SPEAKER — A banquet speaker whose 
topic will be of interest to the ladies as well as the men, 
will be on hand to give an instructive and timely discussion. 
This, too, will be one of the important highlights of the 
conference. 

TECHNICAL PROGRAM — The tentative technical pro- 
gram will be as follows: 


REGISTRATION 
AUGUST 5, TUESDAY, STATLER HOTEL. 
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AIEE, ISA, IRis 


AUGUST 6, WEDNESDAY Pacific Ballroom Batt 


Morning Sessions — TUTORIAL GROUP — 9:39 ay Bua 

12:30 P.M. ; . 

Chairman: A. B. Haines, Bell Telephone Lab. ~ 

Co-Chairman: H. F. Eckerle, Autonetics. we. 

1. THE MAGNETIZATION PROCESS IN TAPE-Wounpt 1 
CORES, R. C. Barker, Yale University. 

2. OBSERVATION OF TRANSIENTS IN THE SERIp 
CONNECTED SATURABLE REACTOR WITH Higp 
IMPEDANCE CONTROL SOURCE, H. L. Goldstein, Bel 
Telephone Lab. 

3. RECOMMENDED SYMBOLS FOR MAGNETIC AMPIi 
FIER PAPERS, H. F. Storm, General Electric. 

4. MAGNETIC AMPLIFIER CIRCUITS — A CLASSIFICh 
TION OF HALF-WAVE AND FULL-WAVE Noy. 
REVERSIBLE AND REVERSIBLE SELF-SATURAT 
ING CIRCUITS, D. L. McMurtrie, Raytheon, Wayland 

5. MAGNETIC AMPLIFIER BIBLIOGRAPHY 1951-196, 
Dave Katz, E. J. Alexander, Bell Telephone Lab. 

6. EFFECTS OF ENVIRONMENT ON MAGNETIC PROP. 
ERTIES OF TOROIDAL CORES, H. A. Lewis, J. B 
Mitch, Arnold Engineering. 

Afternoon Sessions — APPLICATION OF MAGNETIC AW. 

PLIFIERS AND PRODUCTION METHODS —2:00 PM. 

5:00 P.M. 

Chairman: R. W. Roberts, Westinghouse Electric Corp. NO 

Co-Chairman: R. C. Byloff, AiResearch 

1. THE EFFECTS OF CORE VARIATIONS ON PRODUC § Ch 
TION QUANTITIES OF MAGNETIC AMPLIFIERS, § Co 
R. E. Ball, Summit Electronic Products. 1... 

2. INFLUENCE OF EXCITATION FREQUENCY AND 

WAVEFORM ON SQUARENESS RATIO OF TORO | 

IDAL TAPE CORES, J. E. Wolf, Arnold Engineering 0 § + 

3. ANALOG DIVISION CIRCUIT, Wm. McMurray, Gener 
Electric. 7 

4. THE APPLICATION OF MAGNETIC AMPLIFIERS 10 | ». 
ELECTRONIC TIMERS, S. W. Brown, Autonetics. 

5. COMPARATIVE STUDY OF MAGNETIC SERVO Alt 
PLIFIERS, Z. H. Meiksin, Westinghouse Electric. 

Evening Sessions — Evening Seminars Feature : 

1. THEORY AND DESIGN, Discussion led by H. F. Stom, | 


General Electric. 
2. APPLICATIONS, Discussion led by A. Krausz, Jack é 


os ws 


oo 


oe 
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Heintz. ik ST 
3. COMPUTER MAGNETICS, Discussion led by J, 

Rajchman, RCA. \ 

AUGUST 7, THURSDAY Pacific Ballroom 


Morning Sessions — COMPUTER MAGNETICS 1 — %# 
A.M. - 12:30 P.M. H 
Chairman: C. T. Leondes, UCLA ' 
Co-Chairman: R. C. Minnick, Electrodata 
1. THE STATE OF THE ART, J. A. Rajchman, RCA. ‘ 
2. NEW VERY HIGH SPEED ALL TRANSISTOR 
NETIC CORE MEMORY, B. T. Goda, W. R. Johnson, H 
Rosenberg, Telemeter Magnetics, Inc. y 
3. THE TWISTOR — ITS USE IN A MOMORY ARR&L 
A. H. Bobeck, R. S. Title, Bell Telephone a 





4. LOGICAL CIRCUITS USING MAGNETIC CO R 
CAPACITORS, M. Dumaire, H. Jeudon, M. Lilamand, 
J. Brodjn, Societe d’Electronique, France 
5. MAGNETIC INTEGRATING AMPLIFIER, H. W. Pattot 
Acromag, Inc. 
d 


ISA 





UASPECIAL TECHNICAL CONFERENCE 
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ano MAGNETIC AMPLIFIERS 


STATLER HOTEL, LOS ANGELES, CALIF. 


SPONSORING SOCIETIES 





Afternoon Sessions — COMPUTER MAGNETICS — 2:30 

P.M.— 5:30 P.M. 

Chairman: J. A. Rajchman, RCA 

Co-Chairman: G. Estrin, UCLA 

1. MAGNETIC NETWORKS FOR PERFORMING LOGIC, 
U. F. Gianola, T. M. Corwley, Bell Telephone Lab. 

2. FERRORESONANT SWITCHING CIRCUITS, W. E. 
Proebster, IBM Research Lab, Zurich, Switzerland. 

3. THIN FILM MAGNETIZATION REVERSAL STUDIES, 
R. L. Conger, U. S. Naval Ordnance Lab. 

4. THE USE OF MAGNETIC AMPLIFIERS AT HIGH FRE- 


EXHIBITORS 


. A HIGH SPEED LOGIC SYSTEM USING 


QUENCIES, R. E. Jackson, ALWAC Corp. 
MAGNETIC 


ELEMENTS AND CONNECTING WIRE ONLY, Hewitt 
D. Crane, Stanford Research Inst. 


(A Partial List 


American Institute of Electrical Engineers, N. Y. C. 
AiResearch Corp., Los Angeles, Calif. 

Arnold Engineering Co., Marengo, III. 

Boesch Manufacturing Co., Canbury, Conn. 

Bell Telephone Labs, Passaic, New Jersey 

Christie Electric Corp., Los Angeles, Calif. 

Day Ray Products, Inc., So. Pasadena, Calif. 

Dynacor, Inc., Kensington, Mo. 

Engineered Magnetics, Div. of Gulton Industries, Inc., Haw- 


thorne, Calif. 


General Electric Co., Evendale, Ohio 

General Magnetic Corp., Los Angeles, Calif. 

G-L Electronics, Camden, New Jersey 

treat Books of the Western World, Los Angeles, Calif. 
Hycor Division of IRC, Pasadena, Calif. 
International Rectifier Corp., El Segundo, Calif. 
Magnetic Circuit Elements, Montrose, Calif. 
Magnetics, Inc., Butler, Penna. 

Magnetic Metals Co., Camden, New Jersey 
Perkins Engineering Corp., El Segundo, Calif. 
Technical Book Co., Los Angeles, Calif. 
Telemeter Magnetics, Inc., Los Angeles, Calif. 
Transformer Engineers, Pasadena, Calif. 

V. T. Rupp Co., Los Angeles, Calif. 
Westinghouse Electric Corp., Pittsburgh, Penna. 


PLEASE MAKE CHECKS PAYABLE TO: 
Box 9025, 


i 
| 
| 
| = 
I 
| 
i 
| 
i 
| 
| 
| 


$4.50 
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MERCURY 
SWITCHES 


TILTING TYPE 


AVAILABLE 
CIRCUITS 





3 Wire SP-DT. 4A.-115V. 


SP TO DP-DT. 4A.-115V. 


Double Circuit, ST, 4A.-115V. 


SP-ST. 10A. 115V. 
SP-ST. 25A.-115V. 


a 


Actual Size 


SPST 1.75 amp. 115 volts 
metallic-end caps 


Many standard Mercoid switches 
are available write for Bulletin —54 


THE MERCOID CORPORATION 


4201 BELMONT AVE., CHICAGO 41, ILL. 
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Quiet—Author at Work! 


Oscillograph is Bill Field, systems engineer with 


Computer Checks Out pH Control 
Before Plant is Built 


Through use of advanced system- 
engineering techniques and an analog- 
computer model, engineers of Union 
Carbide and Chemical Company, South 
Charleston, West Virginia, have de- 
termined, far in advance of actual 
plant construction, both the process 
and the instrumentation required for 
pH control of their plant wastes. 


The new waste-treatment plant will 
become part of a new disposal facility 
due for construction in South Charles- 
ton next year. It will be designed to 
accommodate a 12,000 gallon per 
minute waste stream. 

Violent, unpredictable pH fluctua- 
tions in the waste stream, from pH 1 
to pH 13, posed an extremely-difficult 
control problem. So carbide engineers 


INSTRUMENTS AT WO! 


Here, checking the response on his Sanborn 

Union Carbide Olefin 
Co. Computer (right), used to simulate pH process, is PACE Mode 
131R; oscilloscope (upper left) is DuMont's Model 330. Bill says know 
edge gained through this project will be presented in two papers a 
ISA's Annual Conference, Philadelphia, September 15-19. 








turned to the most modern method 
control engineering to find a soluti 
Both the equipment for pH comes 
and the modes and adjustments 
automatic control which will be a 
sary to iron out these wild fluctwatus 
were predicted by applied sy 
engineering and by analog simulatt 
In addition, predictions of procs#® 
control-system response were bai 
out in oscillograph recordings. | 

From their experiences with ® 
project, Carbide engineers con® 
that almost any process can bef 
gramed on an analog computet, ® 
that systems analysis can predict 
ess performance, and warn of pres 
tionary procedures, at just that ® 
during plant design when critical 
cisions must be made. 
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The Weakest Link 


A major obstacle to the progress of instrumentation and automatic control is the lack of com- 
munications between various industries. Basic industrial groups have approached the problems of 
measurement and control in terms of their particular needs — which is a natural evolution in the 
progress of any industrial technology. Although progress in instrumentation is now to a point 
where there are common denominators of application and techniques across the industrial board, 
management is apparently not aware of what this implies. Unless they take advantage of the op- 
portunity to exchange ideas and knowledge, they are denying themselves benefits of modern instru- 
mentation and control that are inevitably bringing about fantastic changes in our industrial econorny. 


If we view various industrial operations as vertical segments of our economy, then instrumen- 
tation and automatic control must logically be considered horizontal — cutting across every indus- 
try. The problems of measurement and control are common to all. However, in using equipment 
and techniques to solve these problems, each industry essentially lives in a separate world. In 
practice, little knowledge is transmitted from one industry to another because each considers its 
problems too highly specialized. Management generally concludes it is not worth the effort to find 
out what the other fellow is doing and to seek common denominators. As a result most instru- 
mentation is tailor-made for specific problems. This keeps instrument manufacturing a glorified job- 
shop business with literally thousands of specialty items. By failing to intercommunicate, industry 
is denying itself the advantages of low-cost mass-produced instruments and components. 





ntrol Cross fertilization of information, ideas, techniques and solutions is the only way to broaden the 

horizontal avenue of measurement and control across the industrial front. The doing will be com- 
plex, but necessary, if American industry is to increase productivity for an expanding economy. 
Deliberate effort to share experiences and continually explore for better answers is certain to yield 
new concepts in solution of the problems in measurement and control. The need for special equip- 
ment will be minimized; standardized instruments will mean greater usage; mass production will 
lower unit cost. The effect will be self accelerating. 









Compared with the rest of US industry, the instrument industry is not even on the threshold 
of mass consumption and mass production. To have mass production there must be mass need. To 
have mass need there must be common need. Sharing problem and needs will create mass use of 
standardized equipment. Uncommon need is the weakest link in the widespread progress of in- 
Strumentation and automatic control in our industrial economy. 









ISA, with its technical programs and literature, is a prime channel of communication between 
widely separated industries with closely related problems. 


Chas W, 


Edstor 
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Figure |. Growth of total installed thermal capacity 
~ year end). 1955, 90 million kw; 1975, 325 million 


w—a growth of 351%! 














EBASCO 
—————- FORECAST 


Geer nish 
1950 '55 '60 '65- '70 





It was quite fitting that the broad question ‘“‘where are we going and what do we 
want” should have concerned ISA’s First Annual Power Conference, for these are 
the men who will catalyze the fully-automatic control of tomorrow’s power plants. 





by W. A. Summers, Mechanical Engineer on “measure of risk” or damage is a different picture 

(Member of ISA) (Figure 5). A limited accident which cost $50,000 in 
1956 would cost $180,000 by 1975. A serious accident 
of about $94 million in 1956 would cost $2% million 
in 1975. The penalty for a single error in judgment 
or procedure is becoming financially prohibitive. 


Ebasco Services Incorporated 


New York, New York 


WHERE ARE WE GOING? First Cost 


- » ‘ : Relative investment costs will rise unless new tech 

WHERE ARE WE GOING,” and “What will the “ ae ae 

: a a niques and improved knowledge permit more scientific 
environment be when we get there,” are the first ques- 
. . design with lessened arbitrary safety factor. To achieve 
tions we must have answered to analyze the problem : he, ; 

ee maximum use of capital funds, the extent of engineet- 

we face. The expected growth of the power industry 
from 1955 through 1975, is represented statistically by 
Figures 1 through 4. How do the trends shown in these 
figures help us define the characteristics of our future 
product? What guides are they to management? How 
will they affect the plant and control of tomorrow? 
Their effects may be evaluated in four areas: 1. safety 
and “cost of errors;” 2. investment cost; 3. fuel costs; 
4. labor. 


ing required on each plant will rise. 


Fuel Cost: Justification for Automation 


Figure 6 shows the yearly and capitalized value o 
14% fuel saving. This capitalized value varies from 
$110,000 in 1955 to $460,00 in 1975. For a medium 
to large size generating unit, these values double of 
triple respectively. For a 14% fuel saving on a medium 
size unit, the capitalized worth runs to $12 million by 
1975. Obviously, a small measurement or control ero 
is developing large dollar penalties. 

Generally, performance errors (Table 1) are all small 
in terms of today’s metering accuracies and control f¢ 
sponses. Applying the method of probable errors 00 4 
*Excerpts from the keynote presentation to the First Annual Power coal-fired unit, these errors compute to 42% of fuel 


Conference, ISA Power Division, N York Section, Hosts: New York . 
City. May 21-23, 1958, niciliacnia duane ; cost. Note that 20 years ago, combustion control was 





Safety: the Rising Cost of Accidents 


The plant of tomorrow dare not be any less safe for 
people than the plant of today. However, the effect 
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originally added on many central units expecting it 
would add 14% fuel saving. As we now know, it 
ally improved performance much more. 


Labor: Will There Be Any Men Left? 
Our future plant must realistically reflect the ability, 
tity and characteristics of plant personnel: men 
should be used for tasks where they are best suited; auto- 
mation should be used for tasks where it is best suited. 

Human engineering 1.2 shows man to be slow, in- 
consistent, ingenious, easily bored by repetitious tasks, 
affected by human environment, and capable of deduc- 
tive reasoning. But automatic equipment is fast, con- 
sistent, stupid, incapable of boredom, unaffected by 
human environment, and incapable of making any but 
preplanned decisions (if man keeps his hands out of 
it!). Theoretically, automatic control should outperform 
human control in power plant operation, and human con- 
trol should outperform automatic equipment in break- 
down analysis, planning for defect elimination, and find- 
ing or fixing trouble. Greatest use of these unique 
human abilities is obviously in planning and mainte- 
nance, rather than in operation. 

As plant investment cost and hazard cost increase 
(assuming no improvement in control), an operator's 
speed of response and correctness of decision must in- 
crease proportionally to the risk. This we cannot ex- 
pect, for we are already encountering human speed limi- 
tations during system upsets. The percent of available 
men with these qualities cannot be expected to increase 
except in proportion to total available manpower. How- 
ever, we could design the over-all controls to fit less 
suitable operating manpower—control so automatic that 
the usefulness of the man at all is questionable! 


Automation Appears Inevitable 

The 1956 study by Electrical World* reported plant 
personnel would change from 48,000 to 75,000 by 1975 
(Figure 7)—approximately half maintenance or other 
nonshift people. If improved reliability can offset the 
increased major equipment complexity, we reasonably 
can expect to hold maintenance to the same number of 
men per generating unit as today—requiring about 
38,000 nonshift men by 1975. If we assume that total 
plant manpower can grow only in proportion to total 
available manpower, there will be 59,000 men total 
(Figure 8). 

All plants in service in 1975 should average 1/3 less 
operating personnel/unit than 1950-55. All new units 
from 1955 to 1975 should average 2/3 less operating 
personnel/unit. In terms of shift positions, this means 
l-1/3 shift man/unit with the present 40-hour week, 
but only 1 shift man/unit if the 32-hour week becomes 
a reality. Thus, regardless of the other aspects, plant 
automation appears inevitable unless the power industry 
is to radically increase its share of the labor pool. 

These conditions pertain to conventional fossil-fuel- 
fired plants. But, they apply even more strongly to 
nuclea fuel plants, where safety and politics literally 
are forcing cemplete remote automatic control. 


1 : 
' Superior numbers refer to similarly numbered 
end of this article 
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Figure 2. Growth of unit size. Average size units 
from 78 Mw in 1955 to 325 Mw in 1975; largest 
units from 300 Mw in 1955 to 1,000 Mw in 1975. 


1975 
YEAR OF TRIAL OPERATION 





Figure 3. Growth of unit costs (In constant 1956 
dollars). From $13 million in 1955 to $46 million 
by 1975—350%. 

While these figures are qualitative, not quantita- 
tive, trends and lessons are apparent: increased risk 
in both dollars and average down-time; increased 
cost of minute errors in operation; decreased avail- 
ability of qualified operating personnel. All of 
these factors dictate an automatic plant. That is 
where we are going. 


WHAT DO WE WANT? 


Our ultimate engineering aims should be: (a) reduc- 
tion in capital investment per kilowatt; (b) reduction 
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YEAR OF TRIAL OPERATION 


Figure 4. Improved heat rate—due to increased 
temperatures and pressures, inferring more complex 
and sensitive instrumentation. 





in replacement costs; (c) reduction in operating costs. 

We eventually can reduce capital investment by pro- 
viding “tighter” design, operation closer to design limits, 
scientific use of process dynamics to predict minimum 
size of plant components, elimination of all equipment 
intended for local operation only (local controls, by- 
passes, shutoffs ), elimination of extra backup equipment 
to try and “hang on the line” when large interconnected 
systems can absorb the shutdown of a unit without 
instability. 

Decreased replacement costs will result from closer 
control, minimized risks to operating equipment and 
consistent gentler action. Reduced operating costs will 
be realized from optimum performance of each element 
of each interconnected unit, and fewer men per unit. 

True, capital investment on pioneer units will be 
higher due to necessary development work. But there 
will be interim side advantages: a. greater safety for 
men and equipment; b. decreased major equipment 
maintenance; c. improved integrity of units; d. improved 
efficiency; e. ability to maintain first-class operation with 
minimum personnel during emergencies. 


coy 
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1975 


1965 


Figure 5. Growth of Unit Potential Damage. The 


tremendous rise in dollar risk is evident. 





The pioneer automatic plant will provide greater 
safety by more considered, preplanned action and rai 
yet completely unemotional, response. More Consisteny 
action and gentler control should relatively decrease 
major equipment maintenance. There should be ap. 
preciably less compounding of errors, thus improving 
unit integrity. Increased efficiency should result from 





more accurate and better correlated data, use of pre. 
dictor-type control to reach equilibrium sooner y; 
faster settling times, and with smaller deviation 
mitting operation closer to design values. Decreased 
dependence on many trained operators will Permit the 
plant to continue in operation with Minimum, even 
substitute personnel, during catastrophies or man-made 
emergencies. 


Tomorrow's Power Plant Control 


Figure 9 shows both the interconnected system and 3 
typical unit which will achieve our desired results. The 
central element of this power system is an area dispatch. 
ing computer, whose inputs are: 1. present electrical 
load, voltage and reactive conditions; 2. interchange 
commitments for power and reactive; 3. transmission 
line use; 4. operating problems—inter system; 5. date 
day and time; 6. present and predicted weather at dif- 
ferent parts of the system; 7. plant operating and per- 
formance data. 

The computer will digest this information, compare 
it with stored information and issue two sets of com- 
mands. Ist. The necessary line-switching orders to a- 
range the power system as desired. 2nd. Instructions for 
individual units, containing: a. presently-desired power 
and desired voltage and reactive; b. predicted short-term 
unit maximum, average and minimum load; 3rd. pre- 
dicted 48-hour maximum and minimum unit load. 

The immediate unit instructions call for instantaneous 
changes in the turbine governor to accommodate the 
load, and changes in the generator field to accommodate 
voltage and reactive requests. These changes tend to te 
flect throughout the unit cycle, but will be continuously 
corrected by means of close-loop, predictor-type, servo 
controls simultaneously adjusting items such as fuel, ait, 
level, pressure and temperature. Where possible, equip- 
ment will be turned on and off by this “desired” load 
and equipment failure will bring stand-by equipment 
into service. There will be an interlocking and safety 
shutdown system constantly monitoring the process t0 
protect plant safety. The response of closed-loop analog: 
type control for each unit in the plant will allow for the 
system characteristics. The interlocking and logic cot 
trol will be digital, as it has been historically. 

Logic Control. The short-term (half-hour) predic 
tions will feed a sequential logic control system. Logic 
control consists of on-off circuits making pre-determined 
decisions based on the status of the inputs. Sequential 
“logic” provides these decisions in the required order 
and will prepare equipment for operation, warming Up, 
starting, stopping, opening and closing the ‘various items 
around the plant in anticipation of the load patterms 
soon to come. This sequential logic will also statt 
make fuel changeovers as necessary. 
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The logic control will also take in- 
sructions from the 4 to 8 hour predic- 
tions and will program and prepare 
mnit start-ups, schedule shutdowns and 
make changes in storage levels, fuel 
stock-piling and other Operations re- 
quiring appreciable time to prepare 
and execute. If maloperation develops 
and cannot be corrected, commands 
will be issued to the area dispatching 
computer to load other generating 
units and permit the unit in trouble 
«0 come down. The operation of these 
sequential logic systems and controlled equipment wi!] 


Figure 6. 


| be recorded to permit analysis of sequential operation, to 


check response, and to identify and correct maloperation. 

Data Handling. The logic control will be aided by in- 
formation from the data collection and monitoring sys- 
tem of each unit, which will scan data, compare actual 
operation with stored optimum operation and monitor 
all operations throughout the plant and cycle. It will 
divide information into three groups:° 

|. Operation data including approach to design limit 
and the ability to change load. 

2. Performance data indicating economy of opera- 
tions and providing information tc determine what part 
of the plant is causing inefficient operation. (When this 
is determined, other control elements can make the 
necessary correction. ) 

3. Historical data, which is of no immediate use, but 
rather is collected for post-mortems, long-term analysis, 
and prediction of scheduled maintenance periods and 
necessity for unscheduled maintenance. 

Historical and operation data from all plants in the 
system will be fed to the systems statistical analysis 
equipment which will process the system accounting 
information and prepare maintenance schedules as well 
as data for system planning and development engineers. 
The performance and operating data also will feed the 
area dispatching computer. 

The monitoring and logic systems will together initi- 
ate the readjustment or, if necessary, removal of offend- 
ing equipment and substitution of spares. The comput- 
ing section of the monitor will frequently readjust the 
unit control settings and actions to obtain optimum re- 
sponse. 

This, then, is a model for an automatic system. 
It starts itself, runs itself, schedules its own remov- 
als from service and executes these removals in an 
orderly manner. Nothing less than this can truly 
be considered an automatic plant. The first com- 
plete prototype units will probably go into service 
in the first half of the 1960's. 


WHERE ARE WE TODAY? 


Now we should look at the base from which we can 
build such a system. The shaded areas of Figure 9 show 
the portions of tomorrow's system which are now in use, 
of in experimental or design stages. Area dispatching 
computers using present load, voltage and reactive 
Conditions, interchange commitments, even transmission 








July 1958, Vol. 5, No. 7 


COST 


w 
fn) 
z 
aD 
w” 
—_ 
oO 
> od 
— 


ANNUAL FUEL 


Potential Fuel Savings—2 average-size units, $.30 fuel. 


line effects are in existence.° 
of load is yet to come. 
systems exist, for units and plants. 


THOUSANDS 





** Computer production 
The load and voltage control 
Present steam gen- 


erator and cycle controls do not include the predictor 


feature and do interact with each other. However, many 


of the necessary closed-loop, intra-plant controls are now 


working. 


We now have emergency-action control*—fuel-safety 


systems, generator protective-relay systems, automatic 


pump control. 


Several types of process and equipment 


data collection and monitoring are in experimental 


10, 11 


use. 


Equipment to locate the cause of inefficient 


operation must be developed.’* System operation statis- 


tical analysis (on a continuous basis) must be further 
developed, and sequential logical control for both short- 


term and long-term action perfected. 


In the analog parts of control systems,* the remaining 


problems are essentially rangeability, stability under up- 


set, inputs, lack of knowledge of system response and 
In the digital parts, problems 
center on inputs, reliability of very complex systems, the 


control-loop interactions. 
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Figure 7. Changing Labor Availability. 
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reduction of data to useful guides and development of 
self-modifying programs. 
HOW DO WE GET THERE? 

To arrive at our ultimate aim, we must investigate 
the engineering base: the Men, Methods, Materials avail- 
able or which must be made available; the other Big M, 
Money was previously discussed. 

What Men Will Design This Plant? 

Today, the greatest unifying influence in the engineer- 
ing field is control. Our symbol should be bifocal lenses, 
because we must watch the over-all system, but also 
scrutinize details. Each of us must abandon the 
limited view of our original training, be it mechanical, 
electrical, or chemical. We must accept the broad view; 
must consider environment, tools, desired results and 
possible routes. From such study must come a coordi- 
nated system to accomplish the desired results with due 
regard to all considerations—structural, physical, human 
and economic. 

In our industry, the control engineer must consider, 
with equal care, the requirements of switchgear and pipe, 
structure and man, generator and pump, relay and boiler. 
He must become equally adept with wire or tube; 
familiar with both fluid flow and electronics. He must 
be capable of piercing the language barriers among en- 
gineering, scientific and operating disciplines. He must 
constantly be aware that the process and its equipment 
influences control as much, if not more, than the control 
equipment. Therefore, he must check that process 
equipment is suitable for good control. Truly the con- 
trol engineer is not the specialist so many think him 
to be, but rather he must be a “generalist”—the type of 
man necessary to design the automatic plant. 


What Methods Will Be Used in Design? 

The first essential is much more process knowledge 
and better data analysis. Armed with this information, 
the control engineer can investigate: 

1. Analog computer simulation of a boiler and controls, 
even of a complete unit '* '*, permitting study of mar- 
ginal conditions you never would dare try in the plant. 
2. Control systems that time-share components among 
several control jobs, including use of sampled data as 
inputs, which may substantially reduce costs. 

3. Digital programing of sequential control steps for 
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starting, stopping and Operating a upi 
and auxiliaries, foreseeing and counter. 
ing interactions of one piece of equip. 
ment on another. 

4. Logical circuit design techniques 
which permit the detailing of eac cop. 
trol action required of an interlockigg 
Combinations of such deving 
will produce any desired digital contro) 
action and in any sequence. 


system. 


What Materials Will Be Required? 

Control manufacturers must provide control materia 
equal to the tasks conceived by men using advanced 
methods. As systems grow more complex, the prime 
requirement is improved RELIABILITY. 

In analog equipment, transistors have not yet demon. 
strated a clear-cut superiority over vacuum tubes, cep. 
tainly not over pneumatics. Magnetics, however, ap 
pear to provide decided reliability improvements. Eves. 
tually, for automatic plants, the basic difference between 
inherent long life and short finite life is bound to tum 
the component field to solid state devices. 

Digital equipment has accomplished much in im- 
Both magnetics and transistors pro- 
This is fortunate, for the 


proved reliability. 
vide dependable logic systems. 
complexity of the logic in an automatic plant is such that 
only extremely-reliable components dare be used, or the 
frequency of malfunctioning could make the whol 
scheme unusable. 

One form of such logic is the solid-state digital com- 
puter, capable of translating plant readings into op 
erating decisions and sequentially implementing those 
decisions. We anticipate use of both general purpose 
and special purpose computers: general purpose m 
chines permit external feed of both data and instruc 
tions; special purpose machines permit external feed of 
data, but have “wired in” instructions. 
favors use of general purpose machines during develop 
ment of the automatic plant since the initial instuc 
tions and sequence likely will require revision. 


What it Will Take 

Looking back at the required ingredients, we see that 
the men, the methods and the material are available sow 
to permit a start towards an automatic plant. Howevtt 
we should not always automate the process exactly # 
we find it. When the logic becomes complicated, she 
control engineer should search for an alternate piece of 
reliable equipment that is more amenable to automa 
and which will still accomplish the basic function f 
quired by the powerplant cycle. 

It is absolutely essential that the control enginett 
and design engineers from other sections consider 0 
only the features of mechanical or electrical performant 
but their controllability. We can fully expect that tis 
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Figure 9. Tomorrow's Power Plant Control. Automatic equipment will govern the entire system, starting, 
stopping, loading and switching all units! Shaded areas show present status of this equipment (See code). 


“controllability approach” soon will extend even to 
major equipment items like boilers or turbines, and will 
undoubtedly appear in the evaluation of such equipment 
for purchase. 

Disciplined thinking must be undertaken for each 
piece of equipment, each part of the cycle, each a subloop 
within the main loop, before we can arrive at a truly 
automatic plant. This requires an appreciable accumu- 
lation of basic knowledge on how a plant is operated 
and why each particular step is taken. Much work has 
been done and a fair start made toward accumulating 
and classifying this information. This work permits a 
reasonably well founded opinion that the task can defi- 
nitely be accomplished now, provided the major equip- 
ment manufacturers rise to the challenge and assume 
their heavy share of responsibility for defining the char- 
acteristics of their own equipment. 

Our analysis of Figure 9 shows that most necessary 
components and techniques are here today. In form 
crude, but probably good enough for the first attempt 
at complete automation. \t will not be in this crude 
form when the refined applications are made in the 
Plants of 1975. The everyday use of some new tech- 
hiques—analog stimulation, logic design, and self- 
modifying program control—will provide the sought 
after refinements. The control engineer will use the 
talents of many others to advance his work—operators, 
mathematicians, circuit designers, metallurgists, even 
psychologists. 

We have seen a radical change in our industry in the 
Past 20 years: we can foresee an even more radical 
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change in the next 20. 


The potential achievements in 


this changing, challenging environment are limited only 
by our vision, our skill and our willingness to work. The 
delicate balance required to achieve progress was aptly 
stated by Bernard Baruch: “Our prob!em is how to re- 
main properly venturesome and experimental—without 
making fools of ourselves.” 
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Control engineers have been slow to discover the powerful instrument tools 


offered by radio isotope tracers. 


Scores of process problems have been success- 


fully solved in petroleum, textile, chemical, plastic and test-engineering fields, 


Radiotracer Instrumentation 


Solves Tough Process Problems 


ENGINEERS NOTEBOOK No. 42 


by Robert J. Allen 
Tracerlab, Incorporated 
Waltham, Massachusetts 


IN THE FEW YEARS since the birth of atomic 
energy in the United States, nucleonics has more than 
fulfilled the promises made in the days of Los Alamos 
and Alamogordo. In 1957, industry alone saved over 
$1/3 billion by using nuclear energy: by 1960, AEC 
estimates annual savings will be $5 billion! These sav- 
ings are not a result of atomic power, such as that of 
the Shippingport or Valecitos reactors; these savings are 


x 
Y 


DETECTOR 





METER 






PULSE STANDARDIZING 


CIRCUIT 
PEAK RECTIFIER 
IFIER 


AMPLIFIER 








! 





READOU 





my - 
he "i 


Wn 
ee 











PROCESS 
ONTROLLER 


AUDIBLE le ME 
ALARM et 














Figure |. How radiation ratemeters work. Ampli- 
fied signals from the radiation detector are trans- 
formed into pulses of equal size and shape which 
charge an RC circuit. The resultant current, pro- 
portional to the rate at which pulses are received, 
is read out by a meter, generally a multi-scale type 
(Figure 2). Alarms and automatic control can be 
actuated by contacting meters. 


the dividends of using the “flea power” of atomic energy 
—radioactive isotopes. 

Instruments using isotopes are doing a remarkable 
job in almost every industry. But their fullest use i 
restrained by a lack of knowledge and imagination m 
the part of many industrial instrument users. 

Most control engineers are familiar with instruments 
in which the isotope is fixed and the materials being 
gaged or measured are in motion. For example: beu 
radiation thickness-gages used on calendered materials 
ranging from sheet plastics and paper, to cigarettes and 
metallic foils; or level gages which measure molten 
glass, corrosive acids, and liquid oxygen in tanks. 

Less known to instrument engineers, but of equi 
dynamic and growing importance, are the “tracer inst 
ments”—applications of beta and gamma radiation from 
isotopes. Tracer instruments observe the motion, pds 
tion, concentration, dispersion, etc., of some element 
a process by associating a radioactive material with t 
The overall number of such tracer applications whid 
are now practical and in use is relatively limited, but 
only because the “isotope in industry” is still in a state 
of infancy. 


Four Classes of Tracer Techniques 


Virtually all process-control applications of tract 
isotopes fall into one of four categories: 1. checking 
uniformity of a mixing process; 2. measuring concent 
tion of one element in a mixture; 3. locating a specific 
point in a process; 4. indicating flow rate. Example 
of tracer instrumentation presented in this article wil 
suggest hundreds of other uses in many industries whet 
this nuclear “flea power” can be applied. 


HOW TRACER INSTRUMENTS WORK 


The sensing elements used in tracer instrumentai 
are radiation detectors (Figure 1). Usually the detedtt 
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js not an : : 
amounts of radiation are required to get rapid, reliable 
information from jonization chambers. 

If beta radiation is to be measured, then a Geiger 


ube, which emits a fairly-large pulse for each inter- 
ution between a beta particle and the gas 
filing the tube, usually is employed. If very-fast 
response is required, or a very small amount of gamma 
radiation is measured, the Geiger tube is too slow and 
the scintillation detector is used. Scintillation detectors 
convert a radiation pulse to a light pulse which in turn 
is changed into an electrical pulse by a photo-multiplier 
ube. Solid or plastic crystal phosphors are selected on 
the basis of their particular suitability for detecting beta 
or gamma radiation. Furthermore, the output pulse of a 
scintillation detector is proportional in size to the ion- 
izing event. That is, the energy of the radiation is spent 
in creating the pulse, so that it is possible to measure 
the radiation which is characteristic of one isotope in 
the presence of another. 


APPLICATIONS UNLIMITED 


Controlling Contamination and Mixing 


Contamination. Many industrial processes could be 
more effectively controlled if the amount of a given sub- 
stance in a mixture could be continuously measured. 
Chemical processing, fine dyeing, materials blending, are 
but a few. A good example of contamination control 
is multi-color printing, such as the printing of patterns 
on rayon yard goods. A simple way to measure the 
concentration of the “pirate” color is to make the mi- 
grant dye slightly radioactive, and to measure continu- 
ously the level of radioactivity in the next dye-box 
(Figure 3). The method detects contamination which 
the most trained eye is quite incapable of. 


Mixing. Isotopes are equally capable of detecting 
completeness of mixing. The radioisotope is incorpor- 
ated into a component of a blend which lends itself to 
tagging. The degree of mixing is then obtained by 
placing counters on the recirculation mixing line, or 
drawing samples for outside counting (Figure 4). 


Leak Detection 


Whether a leak is liquid or gas, isotopes again can 
track it down (Figure 5). In one notable instance, 
tracers located a fuel leak obviating dry dock inspection 
of a Great Lakes steamer, and permitting just the affected 
segment of the fuel system to be shut down, and re- 
paired underway. 


Flow Rate 


Closely related to the technique of leak detection is 
measurement of flow-rate in liquids and solids. The rate 
of flow of a particulate or liquid is often a very good 
indication of satisfactory or unsatisfactory process op- 
Gatton (Figure 6). A newer “integral-count” method 
requires only one detector and eliminates the need for 
knowing the volume of liquid between the two points. 
It uses the principle that the integral number of counts 
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Figure 2. Only high-quality, high-stability rate- 
meters are suitable for tracer techniques since the 
small radiation changes produced are easily masked 
by circuit variations. 
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Figure 3. Tracer instrumentation detects contami- 
nation of one dye color by another. When the con- 
centration of “offending color" in the "sensitive" 
color reaches a preset "'soiling” level, an alarm 
notifies operators to refill with fresh dye. 
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Figure 4. Measuring degree of mixing in a surge 
tank. Typical application: oil stock blending. Large 
initial fluctuations in measured radiation gradually 
decrease as mixing proceeds. Constant count shows 
mixing is complete. 
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Figure 5. Detecting leak in heat exchange. If the 
soluble radioactive tracer injected into the tube- 
side of the exchanger is detected in the shell-side 
exit, there is a leak. Size of leak is shown by com- 
parative readings of the two counters. Leaks down 
to 1/10°%, can be easily detected and alarm set off 
or exchanger shut down if desired. 
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Figure 6. Measuring liquid flow rate. Knowing 
volume of liquid between the two detectors, flow 
rate is easily calculated from time required for 
radiotracer to travel between them. 
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Figure 7. Solids flow rate. In its very first use, this 
moving-bed catalyst flow-rate meter eliminated 
need for a $100,000 refinery shutdown. Today, 


several refiners use it for routine plant control. 





registered on the detector is inversely Proportional tp 
the flow velocity. This principle is valid, since the soly. 
tion tracer spreads out over a greater distance jn the 
pipe as the flow-rate increases. 
Flow-rate in solids is determined in the same 

and with equally beneficial results. One of the more 
common and most financially-advantageous, is the s 
of catalyst circulation rate in cracking plants, wher 
process efficiency depends upon the rate of catalyse ci. 
culation (Figure 7). A half dozen catalyst beads are 
made radioactive with zirconium-95. Its half-life Cor. 
responds to the physical life expectance of the Catalyse 
beads, and it emits gamma rays of sufficient energy to 
penetrate the pipe. Detectors are installed at differey 
points on the “down pipe.” Relatively high temper. 
tures favor a bundle of Geiger tubes over scintillation 
detectors. Geiger tubes connected to the ratemete 
circuits feed a computer giving the catalyst data required 


Process Malfunction 

A good example of process malfunction which can be 
detected by tracer techniques is faulty operation of dis 
tillation-column bubble trays. If bubble caps in th 
trays are not properly flooded, improperly-washed vapor 
can carry entrained liquids up through the tower. Th 
bubble trays are divided by baffles, and radiation d&. 
tectors are placed around the column, adjacent to each 
channel of a tray (Figure 8). When radioactive tr. 
phenylstibine is injected into the column, the detectoy 
monitor each column in order. A discrepancy in radia 
tion between downcomers of the bubble caps and the 
column on the opposite side, indicates that the down 
comers are running dry, thus letting unscrubbed vapor 
pass through them and out of the column in the over 
head product. 

A related application is the study of evaporation and 
distillation-column performance using a soluble tadio 
active tracer in the feed stream. For example, the de 
termination of tars entrainment in a thermal-cracking 
plant evaporator. Here, cobalt-60-naphthenate is it- 
jected into the evaporator feed (Figure 9). You an 
apply the same technique to distillation units, chang 
ing the tracer, so that it will follow along as part d 
the desired component. 


Wear Detection 

Another job radiotracers can do which cannot be 
duplicated by any other means, is measuring wear. Git 
ting tools are made radioactive so that continuous meas 
urement will accurately determine rate of wear. A sttik 
ing example was in piston wear studies to determist 
lubricating oil efficiency. Formerly, an engine had © 
be run many hours before piston-ring wear was enough 
to measure with micrometers. Today, a radioacti 
piston ring can imstantaneously be measured for wet 
(Figure 10). Thus the rate of wear is determined st 
only with an accuracy undreamed of before, but unde 
constantly-changing conditions of temperature, § 
and engine load. 

The petroleum industry saved over $225 million 
using isotopes last year. For example, rather than ® 
two or three pipelines to transmit as many differe 
petroleum products from point to point, it is 
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Figure 8. Monitoring process for proper function. 
Consistent readings between meters shows that 


bubble tray is operating correctly. 


by radioisotope “interface marking” to do the trick with 
only ome pipeline. Immediately following one petro- 
leum product, and preceding the next, a small amount 
of radioactive material is injected. Geiger counters de- 
tect and record the passage of this radioactive interface 
and activate automatic valves to shunt the product to its 


proper storage at journey’s end. 


Isotope ‘“Spot-Check’’ 

It is often important to find the location, either in 
terms of time or physical position, of a particular point 
of material in process. This frequently can be done with 
radioisotopes, if conditions prevent use of simple, visual, 
mechanical, or electrical techniques. In general, health 
problems which limit the application of radiation tech- 
niques to mixing and concentration, are less serious in 
location measurements, since usually only a very small 
part of the process material must be tagged. Further- 
more, the tagged section can sometimes be removed 
from the finished product. 

A manufacturer of electric blankets found it necessary 
to splice wire which becomes part of the blankets, but 
it is undesirable to have the spliced segment of wire ap- 
pear in the finished product. The wire splice is sub- 
sequently covered by extruded insulation, but has to 
be detected and removed on the fabrication line. Since 
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Figure 10. Wear is measured as it occurs. With 
tadio-active piston rings, Esso researchers can 
measure wear literally in terms of number of atoms 
Y continuously sampling oil as engine runs. 
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Figure 9. Evaluation of evaporator performance. 
Comparison of overhead stream and bottom stream 
radio-activity allows calculation of tar going over- 


head. 


the interval between splicing and fabrication is short, 
namely several days at most, a short-lived radioisotope, 
phosphorus-32, is a natural choice for this application. 
Phosphorus-32 has a half-life of 141% days and emits 
only beta radiation. Beta rays have relatively-low pene- 
trating power so 4” to 2” of lucite shielding is ade- 
quate. Since the wire travels at great speed, the detector 
must be able to count at a high rate to detect a splice, 
during the short interval in which the splice passes by 
the detector. By using two or more Geiger tubes, and 
by coiling the wire onto a spindle to allow the detectors 
a longer time to “view” the splice, false alarms or 
missed slices were eliminated. This installation (Figure 
11) made possible the cutting out of a few feet of wire 
for each splice, instead of discarding 80 to 120 feet of 
wire cut to length for a single or double-bed blanket, 
and to stop testing each cut length of wire for conduc- 
tivity (previous method ). 

In this review of radiotracer process control, I can 
list only a few fields of use. The widespread application 
of tracer techniques in process control is just beginning. 
Its benefits will increase as control engineers realize its 
capabilities, attempt new applications, and develop new 
techniques. Can you think of a new use for radio- 
tracers in your own plant? 
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Figure |!. Exact location of material in process is 
found by radiotracer instrumentation. Wire splices, 
made radioactive, are spotted as wire travels by 
detectors at great speed. 
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Brain Meets Brain. The human brain met a 
potent challenge in this new ‘thinking ma- 
chine" recently built by Daystrom Systems Di- 
vision for the Sterlington Station of Louisiana 
Power & Light Co. (See cover photo). Here 
worker examines extended drawers carrying 
mercury-weted switches — part of the input 
multiplexing section which scans and alarms 
350 measuring points throughout new plant, 
ww probably the most automatic now existing. 
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Better Lenses — instrument windows, 
prisms and lamp envelopes likely will 
-ome out of Bell Telephone Lab's new 
hydrothermal technique for growing 
cultured sapphires. The superior 
white crystals transmit light well into 
sfrared and far into ultraviolet, and 
can be grown up to 44" square by 
\/, thick. Here Bell workers RA. 
Laudise (right) and A. A. Ballman, ex- 
amine synthetic sapphires just grown 
in high pressure reactor held by A. 
J. Caporaso (left). 





a They're Off! in Russia, even horse racing is 








automated. This photo-electronic instrument 
developed for the Central Lenin Stadium by 
the Sports Appliances Laboratory, automatic- 
ally calculates and records within 0.01 second 
the time runners cross the finish line. Me- 
chanic S. N. Gullart and technician N. S. 


Batalov are regulating the new timer. 
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Space-Travel from an Office Chair. |n two 
hours and without ever leaving their desks, 
Bob Gartner (standing) and Milt Levy, mathe- 
maticians for the Flight Simulation Lab, White 
Sands, N. M., ‘‘fired" 35 missiles (mathe- 
matically) and calculated air effects at many 
different speeds, by means of their new desk- 
sized Royal McBee calculator. These small 
computers are a sort of proving ground for 
ideas and theories—saving enormous amounts 
of manhours and money for the U.S. Missile 





- program. 
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Here is a data-handling system which produces completely-processed data 
within 24 hours after flight test, yet at costs far below previous methods. 


Similar techniques should be applicable to a wide range of industrial testing. 


Airborne Recorder 
and Computer Speed 
Flight-Test Data Processing* 


by A. T. Snyder (Member of 1SA) 
Flight Test Project Engineer 
Boeing Airplane Company 


Seattle Division 


IN JANUARY 1955, the Flight Test Staff of Boeing 
Airplane Company's Seattle Division began developing 
an airborne magnetic-tape recording system and a digi- 
tal-data processing facility, known as the “LLLS-PWM 
Magnetic Tape System” (transducer outputs commu- 
tated at low levels and at low speed, and recorded on 
magnetic tape in sequential pulse-width modulation 
form). This system was used with fair success as the 
primary means of data acquisition on the KC-135A 
flight-test program, and is now being used with good 
success on flight testing of the commercial 707 airplanes. 

The primary objective in this project was to develop 
a new data-recording and processing system that would 
permit publication of final processed data within 24 
hours after flight termination, at lower costs. We adapt- 
ed these ground rules for economic, manpower, and 
urgency reasons: 


1. Development would be concentrated on a single 
system that would handle most of the data processing 
work-load, with no attempt toward an all-purpose sys- 


tem. 


*Based on a presentation to the Fourth National Flight Test Sym- 
posium, ISA Aeronautical Industry Division, New York City, May 5-7, 
1958 


2. The system would use existing digital computing 
facilities, and flight data would be converted directly a 
high speed to computer input tape without intermedia 
storage devices, such as punch cards or tape. 

3. Experience of our Pilotless Aircraft Division Projea 
Datum, and others who had worked in the automatic 
data processing field, would be used as fully as possible 
And where possible, our equipment would be compu 
ible with that used by those organizations. 

4. The system would employ the transducer types a: 
ready in common use at our flight test facility, which 
would obviate a transducer development program. This 
meant, in turn, that the recording equipment must op 
erate from low-millivolt inputs. We considered it ut 
feasible to use individual amplifiers for every recorded 
channel. 

5. Telemetering would not be used, and airborne equip 
ment would be required to record continuously during 
long flights. 

6. Commercially-available equipment would be used 
where possible, to minimize development time and cost. 
7. The system would be developed in time for tt 

KC-135A and 707 flight-test programs. 


Modifications to Standard PWM 


Based on the above factors, our decision was 0 & 
conventional pulse-width modulation (PWM) tt 
niques with the following modifications: 

1. The standard 45 x 20 mode would be changed 0! 
45 x 214 mode (slowed by a factor of 8) and i 
tape-recording speed would be reduced by the salt 
factor, (from 30 in. ps. to 334 in. ps.) thereby prodie 
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in standard PWM format. This would per- 
ing sight over two hours of continuous recording on 
Fe 2500-foot reel of tape. 
jborne tape transports would be used, permitting 
i esling 4 12 PWM signals on 12 tracks, instead 


f the single track of data customarily transmitted over 
0 


relemeter links. 

s Two ground facilities would be procured; one to pro- 

vide strip-chart analog records for editing and quick in- 
ion of data, the other to convert raw flight data 











to computer input tape. 
4, The Remingon Rand 1103A computer would be used 


for digital data processing, primarily because of its 
ability to accept variations of character spacing and gap 


lengths on the input tape. 


System Characteristics 

These decisions resulted in a system of the following 
characteristics: 
|. The airborne system accepts the output of 420 trans- 
ducers (analog potentials in the + 15 mv range) and 
samples each output 2/2 times per second. Eight mil- 
lion readings can be recorded on one reel of tape during 
two hours of flight time. 
2. The PWM flight data are converted at the ground 





station to 1103A computer input tape, by an electronic 
digital converter. The conversion is made from one 
PWM track at a time, but at eight times the speed at 
which the data were recorded in the airplane. 


3, No attempt is made to scale, linearize or make com- 
putations on the analog flight data. These functions are 
all accomplished by the 1103A computer, after the data 
have been digitized. 

4, Extensive editing techniques are used to limit proc- 
essing to essential data. 


These decisions produced a system of remarkable ca- 
pacity, simplicity and accuracy. It is a system designed 
to handle only quasi-static functions, such as variables 
formerly recorded by photo panels and servo-driven 
strip-chart recorders. However, it has adequate response 
to handle 80% to 90% of the data required on our large 
airplanes. 


System Performance 


Having reviewed our reasons and objectives for de- 
veloping the LLLS-PWM system, and stated its basic 
characteristics, 1 shall now discuss the success we at- 
tained, and the major difficulties encountered. Just as 
Proof of a pudding is in the eating,” so the success of 
a data recording and processing system is whether or 
not you can present properly processed data of accept- 
able accuracy at reasonable cost and in allowable time. 
The troubles and problems we encountered may be of 
much interest as pitfalls to be avoided by others who 
are developing similar systems. 

We have continuously used this system in KC-135 
flight test aircraft since September, 1956. During this 
Period, it operated with an average of 70 channels on 





July 1958, Vol. 5, No. 7 





37M 





6.4 


=_———— oo — = 





2.0 


a 






START APRIL |,1958 
OF ‘ 


PROGRAM 











Figure |. Bars represent all data processing jobs 
on a 707 airplane up to April |, 1958. Upper bars 
show average number of data points per job; lower 
bars show average days to process each job. Each 
bar represents the average for 10 consecutive jobs. 


113 flights of the first test airplane, 130 channels on 
45 flights of the second airplane, and 150 channels on 
80 flights of the third airplane. PWM data has been 
used successfully on one airplane to measure fin pres- 
sures, body fuel-tank pressures, engine and accessory 
cooling, and engine operation at high power. The most 
outstanding use of PWM was on the flight load survey 
airplane, where approximately 130 channels yielded data 
with practically no malfunctions. PWM also was used 
to measure pressures and temperatures for cabin air con- 
ditioning, ram air-scoop performance, brake tempera- 
tures, battery life and vent tests. 


The PWM system began operating on the 707 Com- 
mercial Transport in December, 1957, and is continuing 
in full force today. The No. | airplane is extensively 
instrumented for systems testing. Variables recorded 
by the tape system on this airplane have increased from 
14, on the first flight, to 204 on April 1. The No. 2 
airplane is instrumented primarily to obtain basic per- 
formance data, and currently we are recording 130 vari- 
ables on the tape system. We are extensively using our 
special high-resolution encoding systems on this airplane 
for altitude, airspeed, N; and Ny engine rpms, and P;; 
pressure measurements. Fuel flow to each engine and 
fuel quantity in each tank also are recorded on the tape 
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system, and the 1103A computer is programed to read 
out gross weight and C. G. throughout the flight. 


Data Handling Costs 


For the KC-135 program, PWM data-processing time 
in October, 1957, averaged 21. days and cost $17.00 per 
1000 data points, compared to $125.00 per 1000 points 
for oscillograph data, and $225.00 for photo-panel data. 
On the 707 program, approximately 2,000,000 data 
points had been processed as of April 1, 1958. The 
computer processing of these data is considerably more 
complex than that for the KC-135A. The majority of 
the KC data was simple tabulations or time-history plots 
of calibrated variables. In contrast, the 707 output was 
largely final computed answers such as Mach number, 
true airspeed, engine thrust, lift coefficient, drag co- 
efficient, and range parameters. 

As you can see from Figure 1, the recent trend is 
toward more and more data in less and less time, and 
the average flow time of 1.4 day/job for the last 10 
jobs approaches our objective of 1.0 days/job. Costs 
for the more complex 707 data have run around $22.00 
per thousand data points. 

For comparison: one of our B-52’s is currently en- 
gaged in a program which will result in approximately 
160,000 data points recorded by oscillograph. We esti- 
mate five months will be required to read, process by 
digital computer, and plot these data. We have han- 
dled jobs of like size in under 2.5 days using the PWM 
tape system. Thus, we have achieved a tremendous 
reduction in data processing time and cost, and almost 
achieved the objective we initially set for the system. 


System Accuracy 


System accuracy is a controversial subject and cannot 
be stated categorically without many qualifications. 
Frankly, we do not know how to define the accuracy 
of a time-multiplexed system with a digital read-out, 
where there may be dynamic variations of no interest in 
the physical function that is being recorded. However, 
as a test of system performance we did this. We applied 
a fixed and precisely-controlled millivolt potential to 
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IBM tabularized data output record from the LLLS-PWM Magnetic-Tape System. 
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one channel of the system, and recorded it Continuously 
during a typical test flight. We processed these read. 
ings by standard procedure and presented them 4s , 
tabulation of 3875 three-decimal digit numbers, 05 
this total number of readings, 99.6% were within , 
+1.0% of full-scale band, and 91.0% were within , 
+0.5% of full-scale band. It is our opinion that the 
PWM system generally can record and process data a 
least as accurately as can oscillographs, strip-chart te. 
corders and photo panels. 


MAJOR DIFFICULTIES 


I have indicated above that we have developed a 
successful and operational system, and that it does jus 
about what we set out to make it do. However, it 
wasn't easy. At times, with an impending flight sched- 
ule to meet, with unforseen technical difficulties arising 
and with the “I told you so” critics on our backs, things 
were discouraging. Our major problems in order of im- 
portance were: 

1. Lack of stability and reliability in the multiplexing 
equipment and d-c amplifiers. 

2. Difficulty in establishing tight enough procedures 
and in adequately training men to operate a new and 
unfamiliar system. 

3. Our failure to recognize need for data-smoothing 
techniques in a sampling type of system. 

4. Limited common-mode rejection in the multiplexing 
equipment, or late realization that protection must be 
provided in the transducer circuits against any appit 
ciable common-mode potentials. 

5. Difficulties encountered in recording temperatute 
where the range was limited to 100°F or less. 


Let me elaborate on each of these problems: 


Multiplexing Equipment Reliability and Stability 


In fairness to the equipment maker: they undertook 
development of a totally new device to meet our specific 
needs, and there could have been no prior experienc 
Also, this was a complex electro-mechanical geaf, and 
our people initially were not trained or equipped @ 
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Surprisingly, the biggest problem was not 
hort life of the mechanical commuta- 
tor, but difficulty in keeping its d-c amplifier and key 
dectronic components within tolerance from flight to 
+ We would adjust the common-mode rejection, 
the amplifier linearity, and the maximum and minimum 
durations for good performance in one flight. But 

the unit would be out of tolerance, requiring replace- 
ment, before the next. This forced us to procure an 
unreasonable number of spares to meet flight schedules. 
The situation improved when we adopted forced-air 
cooling to keep the electronic components at lower and 
more uniform temperatures. Further improvement re- 
sulted as our maintenance men became familiar with 
the equipment, and as testing procedures, and adequate 
test equipment were devised. All through this trouble- 
some period, we received good cooperation and assist- 
ance from the manufacturer. As the result, this manu- 
facturer (and others as well) now is more able to pro- 
duce equipment of adequate stability and reliability. | 
am convinced that commutation at low levels, with sub- 
sequent d-c amplification and conversion to pulse-width 
modulation, is now entirely practical for our type of 


fight testing. 


joration OF S 


Operational Procedures 


Only a few years ago, the instrument engineer as- 
signed to a particular flight-test program could per- 
sonally follow and supervise all phases of data acquisi- 
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tion, from selecting the instruments to checking the data 
transcriptions and the final data presentation. He could 
supervise installation of airborne equipment, calibration 
of the transducers, and pre-flight checkout. He could go 
on the flight to see that everything worked properly; 
he could assist the data transcribers in interpretation of 
questionable results. Along the way, he could see the 
deflection of the galvanometer traces or the readings of 
the photo-panel instruments. But with the advent of 
magnetic-tape data acquisition and automatic data- 
processing systems, that day is largely past. 


We have become compartmented groups of specialists. 
One group designs the airborne installation, another 
installs the equipment, another calibrates the transducers, 
and sends the results to still another organization known 
as “Data Processing.” Data Processing itself is divided 
into groups which convert flight tape to computer input 
tape, program the computer, etc. All of these groups 
operate independently according to their own special- 
ized knowledge, and they must each operate in accord- 
ance with rigorously-established procedures. Now, if the 
procedures are not absolutely correct, or if they are not 
strictly followed, or if any one of the independent 
groups makes a mistake, the wrong answers come out 
of the computer. You cannot see the information on 
the magnetic tape, and it becomes quite difficult to find 
where the mistake was made. Establishing fool-proof 
procedures, of indoctrinating people to the realization 
that the procedures must be followed, and of devising 
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Figure 3. Plotted data output from the Boeing Data Processing Facility. 
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Figure 4. Cost comparisons of basic data-record- 
ing systems. 


equipment and techniques to preclude errors, has been 
one of our biggest problems. 

This points up two very definite needs for successful 
operation: first, the “Systems Engineer’— a man with 
the ability and authority to stand back and observe all 
the operations, from choosing the transducer to program- 
ing the computer, and who can see that all the steps 
in the process lead to the right answers; second, since 
one cannot see the information carried on magnetic 
tape, equipment adequate to verify the proper perform- 
ance of the system is essential. 


Data-Smoothing Requirements 


By “Data Smoothing” I mean the removal of spurious 
or unwanted dynamic components from the final 
answers. Spurious components are caused by electrically- 
induced pickup or the acceleration sensitivity of equip- 
ment; wnwanted dynamic components are physical func- 
tions we simply do not wish to see nor record. 

We never realized until we started using the PWM 
system, what fine data-smoothing devices we had, due to 
the inertia of indicating instruments, the inertia of the 
servo-system in the strip-chart recorder, and the inherent 
damping of the oscillograph galvanometer. Even if the 
galvanometer did not strain out all unwanted dynamics, 
we were accustomed to “fairing to the mean,” and not 
worrying about it. Alas, a PWM system like ours faith- 
fully records a function at whatever value it happens to 
be at the instant of sampling—whether a transient spike 
or momentary trough. This leads only to scatter in the 
data tabulated by the computer, and to impolite com- 
ments from those who use the final data. 

In our system development work, we recognized the 
electrical pick-up problem, and we did much preliminary 
investigation of grounding and shielding. We had 
little trouble from this source, but we did nor realize 
the extent of the dynamics present in the output of the 
transducers that we had been using. So in certain in- 
stances, we had to use elaborate means to protect low- 
range transducers from acceleration environments, and 





we are still investigating mechanical and electrical 
Filtering should be accomplished as near to the soure 
of the dynamics as possible, and not “down the line” 
For example: if you program your computer to ave 
out the scatter, the dynamic components can Still be 
overloading electronic gear elsewhere in the system, 
which may cause incorrect averaged results, 


Common-Mode Rejection 


Common-mode rejection is defined as system ability 
to record differential voltage from the transducer Output 
terminals, without being affected by a-c or dec bis 
applied to both transducer output terminals, Here 
again, we never appreciated what a fine common-mok 
rejector we had in the oscillograph galvanometer upii 
we applied the transducers outputs to differential-inpur 
d-c amplifiers. We used a “floating” bridge in oy 
“direct” oscillographic recording system. And jf 
through a defective bridge, the mid-point potential be. 
tween the transducer output terminals strayed a volt o 
two from the structure ground potential, nobody knew 
nor cared. Our PWM d-c amplifiers would not tolerate 
such common-mode potentials beyond about \ volt 
We had to procure center-tapped transducer power sup. 
plies, in order to ground the center tap and prevent one 
defective transducer from causing common-mode poten 
tials on all channels, which would make the entire 
system inoperative. Several d-c amplifier makers have 
recognized this problem, and future low-level PWM 
equipment should be essentially immune to malfune 
tions from any reasonable common-mode potentials. 


Low-Range Temperature Measurements 


Iron-constantan and other common thermocouples de- 
velop only three or less millivolts for a 100°F change 
of temperature. Therefore, we decided to use variable 
resistance probes delivering +15 mv to provide full 
scale output for a +50°F change of temperature. The 
common-mode problem previously discussed, and the 
fact that our recording system was inherently designed 
to work from bridge transducers, led us to connect the 
variable-resistance sensor as one arm of an otherwise 
passive bridge. We encountered great difficulty in d- 
signing the passive part of the bridge to be stable 
enough for the necessary accuracy. The problem was 
temporarily solved by re-designing the passive part of 
the bridge, and by very careful testing and selection of 
its components. In my opinion, the final solution lies 
in either: a. development of bridge-type temperatuft 
transducers where all four arms of the bridge are within 
the sensing device, or b. use of multiplexing equip- 
ment that requires apprecialy-lower millivolt inputs, 9 
that thermocouples can be used directly. 

I have shown how we surmounted our primary prob 
lems in one way or another. Our principal objective it 
developing and using the LLLS-PWM System was © 
shorten data-processing time, and reduce data-processifg 
costs. In these respects, our system has been an unqualt 
fied success. With the knowledge we have gained #0 
the KC-135 and 707 flight testing, we look forward © 
even greater success on future programs. 
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by A. P. Olbrich, Refining Department 
and C. H. Trotter, Employee Relations 
Phillips Petroleum Company 


Bartlesville, Oklahoma 


THE PRESENT TREND toward full automation of 
our new processes poses for those charged with training 
instrumentmen, these questions: 


e “Will I have enough skilled maintenance men to 
service the comp!ex new instruments of tomorrow?” 


e “What special training must I provide to ade- 
quately upgrade my present maintenance people?” 


To learn the answers to such questions, we at Phillips 
Petroleum sent out questionnaires to leading instru- 
ment makers. 

From this questionnaire, it is obvious to us that 
tomorrow's instruments will need less maintenance, but 
that our servicemen will need to know much more about 
both processes and electronics. However, we don't ex- 
pect much change in service requirements for mechan- 
ical instruments. The life expectancy of tomorrow's 
electronic component will be much longer than today’s. 
Fasily-replaceable, plug-in, expendable components will 
be the rule, with printed circuits widely used. 


Present Training Methods May be Obsolete 


Careful selection, using aptitude tests, followed by 
on-the-job training has been good enough preparation 
for today’s instrument maintenance work. However, the 
Present trend toward more-complex instruments may 
not allow continued use of our present methods for 
obtaining instrument repairmen. Instrument manu- 
facturers, with tomorrow’s instruments already on their 
drawing boards, have a good idea of what skills will be 
needed to build and to maintain the instruments of the 
future. So we asked such makers for their ideas: their 
teplies are probably typical of the whole instrument 
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An industry-wide questionnaire has revealed these facts which will help you select 
and train instrumentmen able to maintain the fully-automatic plants of tomorrow. 


Will You Be Able to Service 
Tomorrow’s Instruments? 


MAINTENANCE LOG No. 42 


industry. The conclusions we drew from their answers 


are given below. 


What Instruments are Developing Fastest? 


Instrument manufacturers think that data logging, 
electronic control, and electronic process analyzers are 
the instruments which are now developing most rapidly. 
Automatic loggers will be used on more processes, 
and electronics will take over many of the control 
functions now done hydraulically or pneumatically. 


Will Tomorrow's Instruments Be More Complex? 


Some makers predict that higher skills will be neces- 
sary to make these new instruments. It’s hard to assign 
numbers to such skills, but manufacturers estimate 
ability increases of 18% by 1962, and 30% by 1967. 
Supervisory skills, they think, must increase even faster 
than those of the hourly wage worker, because entirely 
new concepts will be used in these new instruments. 
These include transistors, printed circuits, and miniaturi- 
zation of components. 


Will More Complex Instruments 
Require More Complex Maintenance? 


Here, there are differences of opinion. But most in- 


strument makers think maintenance will be tougher. 
Instruments themselves will be more complex if due 
only to the increased number of functions they perform. 
Also, servicemen will have to maintain a wide variety 
of instruments supplied by many different makers. So, 
even though individual instruments will be relatively 
simple to fix, their wide variety would increase mainte- 
nance complexity. However, service difficulty will not 
increase as fast as manufacturing complexity, because 
makers are striving to simplify maintenance. 


What are Makers Doing to Minimize Service? 

This is probably one of the instrument maker's big- 
gest headaches. However, manufacturers are accom- 
plishing a lot. But costs are a big factor because, no 
matter how good instruments are, their costs must no/ 
be too high for the market. 


49 








Manufacturers are simplifying maintenance with plug- 
in parts so that even complex instruments can be serv- 
iced in the field with little skill. Parts can be replaced 
now, and repaired later, or thrown away altogether. So 
the ability required of field maintenance men will be 
mostly in trouble-shooting. 


abreast of new developments. The serviceman Will need 
better training in the complex electronic phase of 
strument circuitry, plus an understanding of elect 
magnetic principles. Schools will be able to furnish 
only the necessary basic education. And, much more 
detailed and specific plant training and experience will 
be more than ever necessary. Industry itself must Pro- 
vide the finished maintenance skills to meet future i 
strumentation developments. We must continue to en. 
courage instrumentmen to keep up their knowledge and 
abilities as new equipment is used. 


Easier Trouble Shooting 


To help in such trouble shooting, instruments are 
being equipped with such things as fail-safe operation, 
automatic failure alarms, and well-identified test points. 
But, say the manufacturers, many customers won't pay 
the additional cost for these ease-of-service features. 

Manufacturers also are preparing easier-to-understand 
instruction books—a tremendous, ever changing task, 
but of the greatest help to the instrumentman. 


The present fast-moving trend in process automation 
shows us that tomorrow will bring much wider use of 
data loggers, electronic controllers, and electronic Process 
analyzers—instruments of more intricate design, but 
with simplified maintenance built in. So, as the ney 
instruments are being installed, we must shift our jp. 
' strument-mechanic training to process analysis, and ip. 
Instrumentmen Must be Readied strument trouble-shooting. 
for Tomorrow’s Challenge E Pr ni ee See ae 

rom our survey, one thing is crystal clear: if instry. 
ment maintenance is to keep pace with the automation 


Greater emphasis in on-the-job training will be a 
of tomorrow, the time to start preparing is right now! 


must for the future, to keep today’s instrumentmen 





HERE'S WHAT INSTRUMENT MAKERS PREDICT FOR TOMORROW * 
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the supervisory and hourly 


fields of work? 


If no, which is increasing 
faster? 





3. If answer to question 
#2 (first part) is no— 


give reasons. 


3 Blank 


17 Super.—1 Hourly— 
9 Don’t Know 





Simplified design. Bet- 
ter and more auto- 
matic tooling in mfg. 





4. If manufacturing skill 
requirements will increase, 
how will the situation be 
met? 








Training programs. In- 
creased use of techni- 
cal hourly personnel. 
Better use of individu- 
al’s ability. Increased 
use of graduate engi- 
neers. 














[acorn Aenea ments? 
In 1967 over 1962? 0% Low—100% High pape 

12% Average - Will the skill require- | ,~ Yes—1 No 
ciliate ments in #6 have the same | ~ 
Is the increasing skill re- relationship in 1962? ate 
quirement advancing at | 7 Yes In 1967? 27 Yes—1 No 
about the same rate in both | 18 No : 


8. Does your company re- 
pair instrumentation equip- 
ment? 


27 Yes—1 No 





9. In manufacture of pe- 
troleum and petro-chemical 
instruments, where is the 
highest skill required of 
hourly-wage people? 


Final testing and cali- 
bration. Special orders. 
Machine work. Re- 
working faulty units. 








Will this also be the case 
in 1962? 





In 1967? 





27 Yes—1 No 


27 Yes—1 No 
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0. Do hourly-wage people 
and correct inspec- 
tion test failures? 


19 Yes—8 No— 
1 Blank 








—— 
11. How do you rate the 
skill requirement of this 
work as compared to as- 
sembly and other manu- 
facturing functions? 

ee : —EEE 
Will this relationship be 
the same in 1962? 
In 1967? 





14—Highest 
13—Blank 
1—Equal 


20 Yes—8 No 


; 19 Yes—9 No 





17. What recommenda- 
tions as to education level, 
training, etc., would you 
make to those charged with 
the responsibility for main- 
taining your equipment in 
order to be prepared for 
1962? 


For 1967? 





8—Technical schools 
5—Two-four years 
college 

5—Company service 
schools 


same 
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What Instrument Will Be Hardest to Service 


What Training for Tomorrow’s Instruments 
Are You Giving Today? 








—_— 


12. Which general fields 
of instrumentation are de- 
veloping the most rapid- 


ly? 


Data Logging 
Electronic Analyzers 
Electronic Control 
Pneumatic 


Hydraulic 


18. Do you use outside con- 
Sultants in your training 


program? 


Do your suppliers provide 
any assistance in training 
your personnel in the use 
of their equipment? 








13. List the 5 fields (ques- 
tion #12) in the order in 
which you think mainte- 
nance skill requirements 
will be the highest. 


Data Logging 
Electronic Analyzers 
Electronic Control 
Pneumatic 
Hydraulic 


19. Do you have a training 
school or program for cus- 
tomers? If so, what does it 
consist of and what are the 
costs? 





9—Yes 
1S—No 
1—Blank 
13—Yes 
14—No 
1—Blank 
5—2 to 5 days school, 
no charge 
10—2 weeks school, 


no charge 
2—School longer than 
2 weeks 











14. How and to what ex- 
tent are graduate engineers 
used in the assembly, test- 
ing and repair of petro- 
leum and petro-chemical 
instrumentation equip- 
ment? 


to increase or decrease in 


1962? 





In 1967? 


Very little in assemb!y 
and repair. Advisory 
and supervisory Ca- 
pacity. 


Increase slightly 


Increase slightly 


20. Do you have a field 
service Organization to 
maintain your more com- 
plex instruments? 


If yes, are both shop and 
field service available? 








15. To what extent are 
technicianst used in the 
manufacture of instrument 
equipment? 


Testing & Calibration. 








Inthe Service Department? 


Will this increase or de- 
crease in 1962? 








In 19672 


Almost entirely 


Slight increase 





Slight increase 





21. If answer to #20 is 
no, is a field service or- 
ganization anticipated? 

If yes, would both field 
and shop service be avail- 
able? 

In what year is it estimated 
that such services would be 
available? 





4 Yes 

1—1957 
1—1962 
1—1967 








What Are You Doing About Easier-to-Service 
Instruments? 











What Will Servicemen 


Be Like in 1967? 





* 





16. In the next 10 years, 
to what extent will tech- 
nicians replace hourly- 
workers in the manufac- 
ture of instruments for the 
petroleum and_petro- 
chemical industries? 


If increase, what education 
background is required? 





17—will remain same 
8—30% increase 


13—Service schools 
6—College degree 
2—Company schools 
7—Blank 


22. What is your company 
now doing to improve fu- 
ture instrument reliability, 
and to simplify mainte- 
nance? 


Simpler design, better 
instruction books, fail- 
safe operations, failure 
alarms & lights, test 
points, plug-in compo- 
nents, printed Ciruits, 


transistors, self-check- 
ing circuits, modular 
construction, ambient- 


condition protection. 











23. Give us the benefit of 
your thinking concerning 
the instrument mainte- 
nance requirements in the 
petroleum and petro- 
chemical fields 20 years 
from now. 





Electronics will make 
more intricate instru- 
ments possible, but 
maintenance will be 
simplified by the use 
of principles in ques- 


tion 22. 
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Figure |. pH control for ammonium 
sulfate crystallizer, showing ammon- , 
ium and acid inputs, slurry removal 
and return and sampling point. 


Ms ee Cee 2 








— ee ee ee ee ee ee, 











pH Controls | 





ee 





CRYSTALLIZER 




















COOLING WATER AGITATION. air] | 
































pH 
RC J 





SLURRY 











Up Output and Lower 
Cost in Nitrate Processing 


Measurement problems met and control techniques used 
in taming a big, heavy-chemical process are described from 
the process-engineer and instrument-department viewpoint. 


by C. G. Campbell, Instrument Supervisor 
R. L. Scaife, Junior Chemist 
and J. C. Landwehr, Process Engineer 
Monsanto Chemical Company 


El Dorado, Arkansas 


AUTOMATIC pH CONTROL is a “natural” for two 
important reactions in the production of synthetic am- 
monia—neutralization of ammonia with 1. sulfuric acid, 
and 2. nitric acid. These two reactions produce respec- 
tively ammonium sulfate and ammonium nitrate, which 
are used principally in agricultural fertilizers. 

These reactions must be closely controlled for the 
following reasons: 

1. To minimize raw material costs, excessive concen- 
trations of either reactant in the effluent stream must be 
avoided, particularly in waste streams not otherwise 
recovered. 

2. To minimize metal corrosion, near-neutral condi- 
tions must be held in the reactor and piping. 


*From a paper read to the 1957 National Conference on Instrumental 
Methods of Analysis, ISA Analysis Instrumentation Division. 
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3. To maintain production within close limits of 
acidity for further in-plant processing, or to meet sales 
requirements. 

4. To hold an environment of a particular acidity 
required for the best ammonium-sulfate crystallization. 


Design Objectives and Problems 


Because our plants had been operating for several 
years with manual control, in designing automatic pH 
control we followed these criteria: 

1. Use existing equipment to minimize investment. 

2. Maintain as much as possible the same operating 
routine tO minimize operator re-education. 

3. Steady pH control is important under widely vaty- 
ing load conditions, and with reactant supply of chang: 
ing concentration and flow. 

4. Upsets during start-up, and occasionally during 
steady operation, would be permissible. 

pH measurement was difficult due to high tempeft 
ture and the physical nature of the sample. pH comira 
was difficult because of variable reactant supplies, vat 
able demand, and because of the geometry of the exist 
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ing plant. pH control of these processes has been re- 
ported” # and similar pH controls in other processes have 
been used’. However, some of the difficulties we experi- 
enced and techniques we used probably are unique. 


AMMONIUM SULFATE PROCESS 


Superheated anhydrous ammonia vapor is reacted 
with 98% sulfuric acid in the presence of super-satur- 
ated ammonium sulfate solution of about 50% am- 
monium sulfate crystals by volume. Heat of reaction 
is dissipated by the formation of steam, resulting in 
violent boiling which agitates the contents of che crystal- 
lizer. As this steam is discharged to atmosphere, make- 
up water must be added. Crystals are removed from 
the bottom of the vessel as a slurry, separated, rinsed, 


and dried in subsequent steps. 


Reactant Supply 


The ammonium supply to the crystallizers varied de- 
pending on the performance of the evaporator and the 
total plant demand. At high demand, it was difficult 
to obtain sufficient ammonia at proper temperature and 
pressure for accurate flow control by the old, manual 
method. Sulfuric acid supply and concentration were 
more constant, although pressure did vary depending 
on the suction pressure to the supply pumps. Because 
of these variations in reactant supply, continuous auto- 
matic pH control is a considerable improvement over 
manual control. 

On manual control, acid supply was adjusted to give 
the desired level of production, and the ammonia was 
furnished by a flow-ratio controller operating on an 
acid-flow signal and ammonia-flow signal. The flow- 
ratio conroller was adjusted according to the acidity of 
the product as determined by periodic plant titrations. 


pH Measurement 


In the trial installation, the sample was taken from 
a slurry circulating line with 50% total solids at about 
110° C (Figure 1). The crystals in this slurry often 


" * Superior numbers refer to similarly numbered references at the end 
of this article. 


plugged the small sample line, and the high temperature 
caused unreliable performance and frequent electrode 
breakage. Both difficulties were surmounted by intro- 
ducing a 10% flow of cold water, which completely 
eliminated sample-line plugging, and made possible use 
of standard pH electrodes. Electrodes used were the 
amber glass (upper temperature limit 100° C), and the 
ground-glass-sleeve type calomel reference electrode. 
This reference electrode required refilling with saturated 
KCL solution at two-week intervals. At the same time, 
we remove the electrode assembly from the float cham- 
ber, insert it in pH 4 and pH 7 buffers for calibration 
of the pH system. We had no trouble with coating 
of the electrodes with process materials, after installation 
of the water dilution. Readings of electrode pH vs. slurry 
acidity were reproducible over the two-week period. 


pH Control 


To simplify control and use existing equipment, auto- 
matic setting of the ratio control by the pH controller 
was first attempted. This proved so successful that no 
further refinements were necessary. 
pneumatically sets the ratio of acid and ammonia flow 
according to the sample pH. Changes in production 
rate were made, as always, by hand adjustment of the 
acid supply. 

Thus, not only was automatic control 
with minimum investment, but the benefits of cascade 
control were realized: primary control of ammonia flow 
was governed by acid flow, and a second correction was 
made acording to the pH measurement. The lag be- 
tween correction and a resulting change in pH record- 
ing was less than one minute. Vessel agitation was 
good due to the violent boiling, and because additional 
agitation air was introduced into the vessel bottom. 

Addition of dilution water displaced the excess acid- 
pH curve slightly upward ( Figure 2), so that the diluted 
sample of a given percent excess acid was about 0.4 pH 
higher than the undiluted solution—an effect constant 
in the acidity range used, and so easily compensated 
for. In the plant curve, the scatter of the data (two 
dashed lines) represents variations in titration technique 
by the four shift operators, time variations in meter cali- 
bration, and the precision possible in process control. 


obtained 


- “ ere 












































July 1958, Vol. 5, No. 7 


> § + T — a 
~ PLANT OATA, WITH DILUTION WATER] — 
= \ ' | LABORATORY DATA, 89.9°C.| 
a 4 es. wis ie i 
e oie ~~. 7 
Figure 2. Acidity to pH ot CONTROLS POINT ee 
relation of ammonium  sul- ” Pm a he 
fate slurry. Lab curve ob- =” Sa ig nt oad . 
tained with no dilution water: = s ER ) 
Plant curve with sufficient di- ~ 
lution to cool it to 88°C ° J es 
from 110°C. < | 
er Ls 
- 0.6 0.2 0.4 06 0.8 1.0 


PERCENT EXCESS ACID 


The pH controller . 


53 




















54 









































S 
Bie | | | / 
a % OF FEED NH, LOST 
a | | 
aoe T T 
7 % NH, IN STACK VAPORS / 
3 \ 
= is 
z 
§. 
4 
=. a/, 
“ M 
x 2 “4 
z oe 
r 5 L- we 
: 3.0 4.0 5.0 6.0 
« 
cy pH OF SLURRY 
Figure 3. Percent ammonia in ve pons stack vs. 
slurry pH. Operation with small excess acid re- 


sulted in negligible ammonia loss. 


Automatic Control Advantages 


Control precision was quite satisfactory: the chart 
varied about 0.075 pH at the set point. Titration 
analyses on slurry samples were far more constant than 
ever before. It was possible to hold the excess acid to 
+ 0.020% between 0.330% and 0.370%, with set 
point at a pH equivalent to 0.350%. 

Upsets occurring during a one-month test period 
were usually due to effects external to the control sys- 
tem, and improvements in sampling are expected to 
reduce these. After severe upsets, the controller usually 
takes one or two hours to return the unit to the desired 
conditions. With normal upsets such as an acid-rate 
change, the pH controller brings the acidity back to 
the set point in about 30 minutes. A_ proportional 
band of 20% and a reset rate of 6 were found necessary 
to avoid continuous cycling. 

The advantages gained by automatic pH control were 
considerable. Steady conditions of crystallization acidity 
yielded higher quality products. Periods of high acidity 
resulting in very fine crystals, with their accompanying 























acid in the slurry, a low acidity product of lower cop. 
rosion was assured. Finally, reducing the number and 
length of periods of operation with excess ammonia 
saved considerable ammonia (Figure 3). Without this 
control, pH frequently varied above 7.0, where losses 
approach 10% of feed. These savings could more thay 
pay for the automatic pH control installation. 


AMMONIUM NITRATE PROCESS 


The ammonium nitrate process is a liquid-phase Op. 
eration throughout. Instead of “crystallizer”, its t¢. 
action vessel is called “neutralizer”, but the operation 
is quite similar. Superheated anhydrous ammonia va 
is reacted with 57 to 59% nitric acid. The heat of te. 
action converts some of the water in the acid solution 
into steam, resulting in an 83 to 87% ammonium 
nitrate solution. Release of steam in the lower part of 
the neutralizer causes considerable agitation. The con. 
centrated ammonium nitrate solution is drawn off as q 
salable product, further concentrated for conversion 
into solid ammonium nitrate prills, or mixed with vary. 
ing amounts of ammonia for sale as ammonium nitrate 


solutions. 


Reactant Supply 


The neutralization of ammonia with nitric acid, of- 
fers different problems from neutralization with sulfuric 
acid. pH measurement was easier, but pH control so 
as tO minimize ammonia loss and yield the desired 
specification product, was more difficult. 

The neutralizer ammonia supply was highly variable 
because two purge streams—mixtures of ammonia and 
inerts—were supplied along with the superheated vapor 
feed (Figure 4). We had to relocate the inlet of one 
of the purge streams because of poor absorption of the 
ammonia. This markedly improved control. Ammonia 
supply pressure was automatically controlled and am- 
monia flow was hand-controlled with the aid of an 
orifice flow meter recorder. Nitric acid supply-pressure 
varied about 10% with changes in acid-pump suction 
pressure. Also, the acid concentration was more change- 
able than the sulfuric concentration in the first applica- 













































































operating difficulties, were reduced. Through low excess tion. This acid supply was formerly hand-controlled 
WATER VAPOR . 
PRODUCT 
‘ : 
« COOLING WATER 
bs Figure 4. pH controls as 
es v e 
2 pH finally installed on am- 
0 « RC monium nitrate neutralizer. 
*} = 
I 2 
_| AMMONIA ACID 
PURGE GAS PURGE GAS 





























ISA Journal 








WEF Cor. 
ber and 
MMonia 
Out this 
€ losses 
ore than 


lase Op- 
Its fe. 
eration 
a Vapor 
t of fe- 
Olution 
10nium 
part of 
1€ Con- 
ff as a 
version 
1 vary: 
Nitrate 


id, of- 
ilfuric 


rol $0 


riable 
a and 
vapor 
f one 
vf the 
nonia 


of an 
ssure 
ction 
ange- 
olica- 
olled 




















according to the indicated ammonia flow and operating 
experience of the plant personnel. 


pH Measurement 


Previous experience caused our use of a cooling- 
water bleed in the sample line. Plugging due to cool- 
ing and solidification of the concentrated nitrate was an 
even greater problem than in the ammonium sulfate 

ocess. Neutralizer effluent temperature was 130° to 
140° C, requiring much cooling to permit continuous 
use of the pH electrodes. Surface heat-exchangers and 
connecting lines invariably froze up when we tried to 
cool the ammonium nitrate solution sample indirectly. 
Successful measurements were made with amber glass 
electrodes and reference electrodes with specified upper- 
temperature limits of 100° C. These have been used 


continuously at 90° C. 


pH Control 


Control was more difficult with the ammonium nitrate 
neutralizer since we wanted to operate very close to the 
equivalence point. Also, the ammonia supply was 
quite changeable and contained an unknown quantity 
of inerts. Because of this, the nitric acid was selected 
as the reagent to be controlled. 


Our original installation was not successful. But 
through evolution, the design weaknesses were elimi- 
nated. Some of the principal errors corrected: oversized 
control valves, remote location of pH electrodes (dis- 
tance-velocity lag), unsuitable location of ammonia 
purge-stream inlet, and contamination of cooling liquid 
causing the introduction of uncontrollable amounts of 
hydrogen ions into the sample (Figure 4). 


pH control was less precise as equivalence point was 
approached. However, since the actual composition of 
the product varied only slightly with the wide change in 
pH in this range, this was not particularly harmful. 
With correct adjustment of the controller and steady 
conditions of reagent supply, it was possible to control 
at almost neutral within 0.1 pH unit—very satisfactory. 
With the controller set point at 5.5 pH, we could hold 
excess ammonia between 0.016 and 0.024%. Infre- 
quent upsets occurred during which pH changed over 
L0. But these could be tolerated since even this varia- 
tion represented only a few hundredths of a percent 
greater change in acidity than was normally experienced. 
The response to a minimum load change was very good, 
with the controller completely recovering in three to 
four minutes. With extreme load changes, or reagent 
supply-pressure changes, longer recovery periods were 


required. 


Large savings in ammonia were made by this control 
(Figure 5). We now recover all purge ammonia sup- 
Plied to the neutralizers, and hold a constant product 
acidity. Operations are possible at a pH that gives 
very good ammonia efficiency without the need to re- 
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Figure 5. Comparison of pH vs. percent excess 
reagent relationship as measured by plant titration 
and laboratory method. Lab and plant points are 
so similar that one line is drawn through all. Ap- 
parently, dilution water had little effect on solution 
pH. 


cover stack vapor or to recirculate neutralizer solution. 
Figure 6 shows the ammonia loss versus pH relation- 
ship for this process. 


Probably our greatest problem, yet to be completely 
solved, is education of the operators in the limitations 
and capabilities of the automatic equipment. However, 
once they had realized what great improvement in op- 
erator control is possible with this equipment, the 
greater part of this problem was solved. 
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13TH ANNUAL ISA INSTRUMENT -AUTOMATION 
CONFERENCE, PHILADELPHIA, SEPTEMBER 13-19 


Complete Advance Progam 


LECTURE SERIES 


MONDAY, SEPTEMBER 15, CONVENTION HALL (in 
cluded in Technical Session Registration) 


Lecture +1; Process Stream Analyzers. 2:00 p.m. — 3:00 
p.m. C. Monroe Albright, Jr., duPont Co., Inc. 

Lecture +2; Telemetry. 3:00 p.m. — 4:00 p.m. Harlan 
Lenander, Sandia Corp. 

Lecture #3; Data Handling Systems. 4:00 p.m. — 5:00 


p.m. Dr. Martin L. Klein, Research Div., Cohu Elec- 
tronics, Inc. 


TECHNICAL SESSIONS 


All Technical Sessions: Convention Hall 
KEYNOTE SESSION: MONDAY, SEPTEMBER 15, 
10:00 a.m. — 12:30 p.m. 


To be announced through press releases 


FEEDBACK CONTROL SYSTEM: SESSION I (ISA 
AND ASME), TUESDAY, SEPT. 16, 9:00—NOON 


Analysis of an Industrial On-Off Temperature Controller, 
R. K. Adams, Union Carbide Nuclear Co. 


Cement Kiln Firing and Oxygen Control, Nels E. Swanson, 
Swanson Engineering & Manufacturing Co. 


Process Control for Chemical Neutralization, Wm. B. Field, 
Systems Engineer, Union Carbide Olefins Co. 


Some Practical Considerations in the Application of a Non- 
Interacting Controller to Boilers, Dr. E. I. Ergin, Beck- 
man Systems Div. 
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FEEDBACK CONTROL SYSTEMS: SESSION II (ISA 
AND ASME), TUESDAY, SEPT. 16, 1:00—4:00 


Selecting the Dynamics for a Universal Process Control 
System, George K. Tucker, Minneapolis-Honeywell. 


Computers for Plant Control and Process Optimization, 
John F. Pink, Senior Engineer, Southwest Industrial 
Electronics Co. 


Computer Control or Control Computer? Norbert £ 
Weber, Foxboro Co. 
CHEMICAL & PETROLEUM INSTRUMENTATION: 


SESSION I, WED., SEPT. 17, 9:00 a.m. — NOON 

Panel Discussion: “Control Systems Approach to Process 
Design.” 

Definition of the Subject & Case Histories, C. C. Otto, Er 
gineering Consultant, duPont Co. 

What is the Organization Required, G. E. Russell, Systems 
Engineer, Monsanto Chemical Co. 

The Tools Required, Dr. Irving Lefkowitz, Case Institute 
of Technology. 


Changes in Plant Organization Required, Walter E. Bow 
ers, Chief Instrument Engineer, Standard Oil Co. of Ohio 


CHEMICAL & PETROLEUM INSTRUMENTATION 
SESSION II, WED., SEPT. 17, 1:00 p.m. — 4:00 p# 


Accurate Control of Small Flows, Lynn Griffith, Celanet 
Corp. of America 


Electronic Instrumentation in the Petro-Chemical Indus 
try, V. V. Tivy, Chief Application Engineer, Foxboro ( 
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+. Flow Control, N. B. Nichols, Vice President and 

ef Eng. and J. G. Ziegler, Taylor Instrument Cos. 

ic Control—Its System Aspects and Their In- 
7 on Device Design, author to be announced 


ELINE INSTRUMENTATION: SESSION I, 
LIQUID ESDAY, SEPTEMBER 17, 9:00 A.M. — NOON 


‘cation of Digital Techniques to the Remote Con- 
The Applic® Unattended Pumping Units in Saudi, Arabia, 


f an 
. F. Conneran, Instrumentation Head, Arabian 


American Oil Co. 
A Integrated Electric Control System for Unattended 
Pumping Stations, H. B. Rath, Leeds & Northrup Co. 


Report on ISA Pipeline Committee Projects: 

A. Requirements for Electric Control Valve Operators for 
" Pipeline Services, R. J. Osborn, Sinclair Pipe Line Co. 

B. Factual Presentation of Dynamics of a Closed System 
Pipeline, M. Nigh and R. Boyle, Service Pipe Line Co. 

¢. Pipeline Industry Standards for Maintenance Instruc- 
tions, Schematic Prints, Wiring Diagrams, Trouble 
Shooting and Block Diagrams, E. A. Nelson, Interstate 
Pipe Line Co. 

D. Requirements of Data-Handling Equipment for Pipe- 
line Application, Glenn E. Mace, Williams Bros. Pipe 
Line Co. and G. E. Roads, Service Pipe Line Co. 

E. Management Education, J. F. Conneran, Arabian 
American Oil Co. 


LIQUID PIPELINE INSTRUMENTATION: SESSION 
Il, WEDNESDAY, SEPTEMBER 17, 1:00 p.m. — 4:00 
pm. (AUTHORS TO BE ANNOUNCED) 


Application of Positive Displacement Metering in the Pipe- 
line Industry. 

Providing Procedures for Positive Displacement Meters. 

Conditions Which Affect Accuracy of Positive Displace- 
ment Meters. 

Preventative Maintenance for 
Meters. 


Positive Displacement 


NUCLEAR INSTRUMENTATION: SESSION I, WED- 
NESDAY, SEPTEMBER 17, 9:00 a.m. — NOON 


A Multi-Channel, Remote Area, Fast Neutron Monitor for 
Health Physics Applications, Arvin H. Smith, Convair 
Division General Dynamics Corp. 


Power Level Measurement for the GTR and ASTR, J. 
R. Gardner, Sr. Nuclear Engineer, Convair Div., Gen- 
eral Dynamics Corp. 

Continuous Radioactive Waste Water Monitor, R. E. Zedler 
and F. E. Gillespie, Oak Ridge National Laboratories. 
An Ionization Chamber Probe for Measuring Reactor Core 
Gamma Activity, John F. Pohiman and Carl A. Pesce, 

Argonne National Laboratory. 


NUCLEAR INSTRUMENTATION: SESSION II, WED- 
NESDAY, SEPTEMBER 17, 1:00 p.m. — 4:00 p.m. 


Development of a Resistance Temperature Detector for 
the PRTR at Hanford, Wm. A. Richards and Richard 
K. Bollinger, General Electric Co. 

RPM Indicator for a Hermetically Sealed (Canned Motor 
Pump) Used in a Nuclear Power Plant, David R. Col- 
lins and George F. Skala, General Electric Co. 

Aspects of Measuring Level in Pressurized Vessels in the 
Nuclear Industry, Mrs. Edna A. McLean, Design Engi- 
heer, Canadian Westinghouse Co., Ltd. 

In-Core Instrumentation for the Argonne Boiling Reactor 
(ARBOR), Paul E. Brown, Argonne National Lab. 

The Line Recorder Mass Spectrometer as an Analytical In- 
strument, W. O. Gentry, Union Carbide Nuclear Co. 
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ISA EXHIBIT HOURS 








Monday, September 15................. Noon to 10:00 p.m. 
Tuesday, September 16................ Noon to 10:00 p.m. 
Wednesday, September 17............. Noon to 6:00 p.m. 


tT Noon to 10:00 p.m. 
..9:00 a.m. to 1:00 p.m. 


Thursday, September 18. 
Friday, September 19 





Over 300 leading US makers of all types of instru- 
ments, controllers, computers, components, acces- 
sories and services will show their latest products. 
The ISA Annual Instrument Exhibit has for years 
been recognized as THE INSTRUMENT SHOW, 
now, in fact, one of the 10 largest industrial exhibits 
in the world! You owe it to yourself and your job to 
spend at least a full day at the ISA Instrument 
Exhibit. 











METALS & CERAMICS INSTRUMENTATION SES- 
SION: WEDNESDAY, SEPT. 17, 9:00 a.m. — NOON 


Use of Pressure Cells for Measurement and Control of 
Rolling Mill Delivery Thickness, T. K. Cauley, U. S. 
Steel Research Laboratory 

Application of the Disposable-Head Thermocouple for Ob- 
taining Molten-Metal Temperatures, M. V. Herasimchuk, 
Bethlehem Steel Corp. 

Theory and Application of Two-Color Pyrometry in the 
Steel Industry, T. P. Murray, Jones & Laughlin Steel 
Corp. and V. G. Shaw, Shaw Instrument Co. 


AERONAUTICAL INSTRUMENTATION: SESSION I, 
WEDNESDAY, SEPTEMBER 17, 9:00 — NOON 


Low Impedance Crystal Transducer Techniques, Wilson 
Bradley, Jr., Endevco Corp. 

An Advanced Instrumentation System for Ballistic Re- 
entry Vehicles, R. A. Porter, AVCO, Research and Ad- 
vanced Development Div. 

Recording Photopanel Type Data Digitally on the Oscillo- 
graph, Wm. F. Magagnos, Grumman Aircraft Engineer- 
ing Corp. 


AERONAUTICAL INSTRUMENTATION: SESSION II, 
WEDNESDAY, SEPT. 17, 1:00 p.m. — 4:00 p.m. 


A Method for Measuring Impact Pressure at High Mach 
Number Without Using a Surface Orifice, Taft Wrathall, 
Lockheed Missile Systems Div. 

Vibration Data Acquisition and Reduction in the Magnetic 
Tape Recorder, Mel Kelm, Ampex Corp. 

A Mechanical Force Balance Pressure or Pressure Ratio 
Transducer, Howard Lewis, Consolidated Electrodynam- 
ics Corp. 


SESSION I, 
NOON 


MANAGEMENT AND ECONOMICS: 
THURSDAY, SEPTEMBER 18, 9:00 a.m. 


The Economics of Centralized Instrument Purchasing, 
Fred F. Graf, Ass’t. Purchasing Agent, duPont Co. 

Methods of Evaluating Process Instruments, W. O. Web- 
ber, Humble Oil & Refining Co. 

(Third paper to be announced) 





MANAGEMENT AND ECONOMICS: SESSION Il, 
THURSDAY, SEPTEMBER 18, 1:00 p.m.-4:00 p.m. 


Application of Digital Computers in an Integrated Petro- 
leum Company, Ralph E. Landes, Research Programer, 
Champlin Oil & Refining Co. 

Function Generation for Process Controi Simulation, 
Emery St. George, Jr., President, Hydel, Inc. 

Increasing Plant Efficiency Analysis Instrumentation, 
Normal L. Massey, Chief Instrument Engineer, Badger 
Mfg. Co. 
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ANALYSIS INSTRUMENTATION: SESSION I, THURS- 
DAY, SEPTEMBER 18, 9:00 a.m. — NOON 


Powerplant Corrosion Control Effectively Monitored by a 
Continuous Dissolved Oxygen Analyzer, Ross C. Tucker, 
Niagara Mohawk Power Corporation and T. J. Kehoe, 
Beckman Instruments Co. 

Portable Oxygen Indicator, M. G. Jacobson, Consulting 
Physicist, Mine Safety Appliances Co. 

The Extended Range Measurement of Process Moisture, 
Richard J. Anderson, Consolidated Electrodynamics 
Corp. 

Development of an Ultra-Violet Analyzer for Furfural 
Analysis, Donald M. Wreyford, Texas Butadiene & 
Chemical Corp. 

Continuous Composition Analyzers—A Comparison, A. 
Savitsky, The Perkin-Elmer Corp. 


ANALYSIS INSTRUMENTATION: SESSION II, 
THURSDAY, SEPTEMBER 18, 1:00 p.m.-4:00 p.m. 
Gas Chromotograph Using Catalytic Combustion Detection 
Applied to Oil & Gas Exploration, Hoke R. Chism, Jr., 

Research Director, Hycalog, Inc. 

Sampling Techniques and Sampling Systems for Meas- 
urement of Tract Contaminants in Process Streams, 
L. E. Maley, Manager, Process Instrument Application, 
Mine Safety Appliances Co. 

The Application of the Gas Chromatograph to Petroleum 
Refining, L. J. McGovern and Leroy J. Carlisle, Jr., 
Magnolia Petroleum Co. 

Chemical Analysis Instrumentation by Colorimetry, Robert 
T. Sheen, President, Milton Roy Co. 

Upgrading Superfractionation Product Quality With 
Process Refractionometry, O. D. Larrison, Phillips Petro- 
leum Co. and D. J. Fraade, Cons. Electrodynamics Corp. 


PHYSICAL & MECHANICAL MEASUREMENTS: SES- 
SION I, THURSDAY, SEPTEMBER 18, 9:00 a.m.— 
NOON 

Ultrasonic Resonance Methods for Non-Destructive Test- 
ing, Peter K. Bloch, president, Branson Instruments, Inc. 

Calculation of Corrections for Piston Gage Pressure 
Measurements, James L. Cross, Physicist, National 
Bureau of Standards. 

An Improved All-Metal Bunsen-Type Ice Calorimeter for 

Enthalpy Measurements from — 195°C to 1600°C, C. F. 
Lucks, Chief of Instrumentation and H. W. Deem, Ass’t 
Chief of Instrumentation, Battelle Memorial Inst. 


PHYSICAL & MECHANICAL MEASUREMENTS: SES- 
SION II, THURSDAY, SEPT. 18, 1:00 p.m.-4:00 p.m. 

A Doppler Frequency Tracking Filter for Satellite Track- 
ing, Victor W. Richard, Research Engineer, Ballistic Re- 
search Laboratory, Aberdeen Proving Ground. 

Thermal Stress Instrumentation for the S.S. Boulder Vic- 
tory, G. Wayne Brown, Associate Professor, University 
of California 

(Third paper to be announced) 


ELECTRONIC INSTRUMENTATION: SESSION I, 
THURSDAY, SEPTEMBER 18, 9:00 a.m. — NOON 
Automative Instrumentation & Data Gathering, Lester V. 
Ostrander, Jr., General Motors Research Labs. 

Overhaul Control With Vibration Measurement, Philip R. 
Snelgrove, Consolidated Electrodynamics Corp. 

Ac/de Direct-Reading Voltage Calibrator, Robert E. Mc- 
Callum, Sandia Corp. 


ELECTRONIC INSTRUMENTATION: SESSION II, 
THURSDAY, SEPTEMBER 18, 1:00 p.m.-4:00 p.m. 


Requirements and Desirable Features of Electronic Equip- 
ment for Nuclear Particle Counting, Kenneth E. Relf, 
Senior Scientist, Westinghouse Atomic Power Div. 
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Electronic Measuring Instruments In Medici 
. ‘ s a icine, 
Miller, Director of Research, Sanborn Co, my Arth 


Electronic Measuring Instruments in th 
as : ‘ e Chemi 
dustry, T. R. Vicroy, duPont Co. mical I. 


Ladies Program 


The ladies have planned such an exciting program, th 
be no long hours of boredom while “he” attends the 
vention, and all at such small fees, he can’t afford to leaye 
you at home! 


SUNDAY, SEPTEMBER 14 
Registration. 10:00 a.m.-2:00 p.m., Hotel Sher 
lors C & D aton, Par 


MONDAY, SEPTEMBER 15 


Registration. 9:00 a.m.-2:00 p.m., Hotel Sheraton 
Opening Tea. 2:00 p.m.-5:00 p.m., Hotel Sheraton 


TUESDAY, SEPTEMBER 16 

Trip to Atlantic City. 9:30 a.m.-5:00 p.m. A wonderfyl 
day on the boardwalk beside the beautiful blue sea. Lunch 
at Cap’n Bill’s on the prow of an old ship. $8.00, 


WEDNESDAY, SEPTEMBER 17 

A Fully Lectured Trip to Valley Forge. 10:00 a.m. This 
trip will include all the historic spots at this Nationgl 
Shrine. Bring your camera—the fall dogwood berries 
should be at their peak. $8.00. 

Buffet Lunch and Fashion Show. 1:00 p.m. to 3:00 pm 
The Valley Forge bus will take you directly to suburba 
Jenkintown where Strawbridge & Clothier Department 
Store will be your host. Door prizes galore. 


THURSDAY, SEPTEMBER 18 

Trip to New Hope, Bucks County Famous Artist Colony, 
10:00 a.m.-4:00 p.m. We will stop at Stangl Pottery where 
you can stock up at low prices. Lunch on the Delaware 
River at lovely Playhouse Inn—Odette of South Pacific 
fame will be your hostess. The rest of the afternoon is 
yours to explore and shop in this charming village. $7.00, 


FRIDAY, SEPTEMBER 19 

A day to rest, shop, pack or join us at headquarters for 
bridge and coffee. 

Price for the week’s package: $20.00 (includes $3.00 regis- 
tration fee). If events are taken separately, total pack- 
age is $23.00—does not include registration, and single 
events can be purchased only if bus space permits. All 
prices include lunch, gratuities, and transportation. Reg- 
istration fee of $3.00 covers daily drawing of door prizes, 
television tickets, coffee hours each day and full privileges 
of hospitality suite. 

Send in your registration early—don’t miss any of the fun! 





Banquet to Feature Entertainment 


The date is Wednesday evening, September 17th; the place 
is the Bellevue Hotel Ballroom. There’ll be a social hour 
at 6:30 p.m., with banquet promptly at 7:30. Ceremonies 
and speeches will be few and short, followed by a wonder 
ful program along the lines of the variety show which was 
such a hit last year. Dancing 11:00 p.m. to 1:00 a.m. 


Plant Tours 


Leeds & Northrup Plant. Tuesday, September 16, lear 
ing Philadelphia 9:30 a.m. by special bus for a fully 
scheduled and guided tour of the world’s most modem 
instrument plant at North Wales, Pa. Lunch by L &N. 
Return to Phila. 2:00 p.m. Fee $2.00. Limit 100 people. 


Franklin Institute. Thursday, September 18, 10:00 a.m. 
12:00 noon. Special tour including showing of man- 
satellites, planetarium, and one of the most modern com 
puters. Fee $1.25, provide your own lunch. 
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THESE OUTSTANDING MEN WILL MODERATE ISA WORKSHOPS 


Nathan Cohn Dr. John Draffen 
Sales Workshop 


President’s Reception 


All ISA members and exhibitors, and their wives, are 
cordially invited to attend, as guests of ISA, the recep- 
tion given for ISA president, Dr. Robert Jeffries, and 
other ISA officers. Sheraton Hotel Grand Ballroom, 4:00 
to 6:00 p.m., Sunday, September 14. Dress informal. 


ISA Committee Meetings 


Additions to this list, and exact room numbers will be 
given in final program and the September ISAJ. 


SATURDAY, SEPTEMBER 13 


Stds. & Practices Board: Bellevue 104, 9:00 a.m.-noon 
SS&P Meeting: Bellevue 104, 1:00 p.m.-5:00 p.m. 


SUNDAY, SEPTEMBER 14 


Stds. & Prac. Process Div.: Sheraton Const., 9:00 a.m.-4:00 p.m. 
Industries Dept. Directors: Bellevue 104, 1:00 p.m.-4:00 p.m. 
Rubber & Plastics Div.: Bellevue 104, 7:00 p.m.-9:00 p.m. 
Education Committee: Bellevue 107, 7:00 p.m.-9:00 p.m. 

Physical & Mech. Meas. Div.: Bellevue 105, 9:00 a.m.-noon 
Feedback Contr. Sys. Div.: Bellevue 106, 9:00 a.m.-noon 

Data Handig. & Comput. Div.: Bellevue 107, 9:00 a.m.-noon 

Instr. Electronics Div.: Bellevue 105, 1:00 p.m.-4:00 p.m. 

Meas. & Contr. Div.: Bellevue 106, 1:00 p.m.-4:00 p.m. 

Analysis Instr. Div.: Bellevue 107, 1:00 p.m.-4:00 p.m. 
Installation, Oper. & Maint. Div.: Bellevue 108, 7:00 p.m.-10:00 p.m. 


MONDAY, SEPTEMBER 15 


Sec. & Membrshp. Com. Orientation: Conv. Hall, 11:00 a.m.-noon 
RP-26 Committee: Bellevue 104, 9:00 a.m.-5:00 p.m. 

Aero. Div.: Convention Hall, 5:00 p.m.-7:00 p.m. 

Textile Div.: Convention Hall, 8:00 p.m.-10:00 p.m. 

Transportation Div.: Convention Hall, 8:00 p.m.-10:00 p.m. 

Tech. Dept. Directors: Bellevue 105, 5:00 p.m.-11:00 p.m. 

Amer. Automatic Contr. Counc.: Convention Hall, 1:00 p.m.-5:00 p.m. 


TUESDAY, SEPTEMBER 16 
Council & Members: Bellevue, 8:00 a.m.-8:45 a.m. 


Metals & Ceramics Div.: Convention Hall, 4:00 p.m.-7:00 p.m. 

Medicine & Biology Div.: Convention Hall, 8:00 p.m.-10:00 p.m. 

Pulp & Paper Div.: Convention Hall, 8:00 p.m.-10:00 p.m. 
peline Com.: Convention Hall, 4:00 p.m.-6:00 p.m. 

WEDNESDAY, SEPTEMBER 17 

Publication Com.: Bellevue 105, 9:00 a.m.-5:00 p.m 

Nucl. Ind. Div.: Convention Hall, 4:00 p.m.-6 :00 p.m. 

THURSDAY, SEPTEMBER 18 

Gun. & Petrol. Div.: Convention Hall, 6:00 p.m.-8 :00 p.m. 
‘ower Div.: Convention Hall, 7:00 p.m.-10:00 p.m. 

FRIDAY, SEPTEMBER 19 

Executive Board: Bellevue Blue Rm., 9:00 a.m.-5:00 p.m. 


Executives Day 


On Thursday, September 18, 400 or more individually- 
Invited, top-level US industrial executives will be guests 
of ISA at day-long special programs. Beginning with 
coffee at 9:00 a.m., they will tour the Convention Hall 
— In groups of 5, guided by 80 ISA hosts well quali- 
a explain the displays. At 11:30, the group will go 
ne bus to a luncheon-meeting at the Sheraton Hotel. Fol- 
“or an after-lunch address, they will meet at 3:00 p.m. 
: the hotel for a one-hour, three-part presentation: 
. t instrumentation-automation is; 2. What executives 
have to do with it; 3. What ISA is. 
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Dr. Martin Klein 
Handling Van 


Control Systems Data 








Lioyd Slater 


Neil Blair 
Educators Workshop 


agement Maintenance 


INSTRUMENTATION CLINIC 


SUNDAY, SEPTEMBER 14 (9:00 a.m.-5:00 p.m.) 

MONDAY, SEPTEMBER 15 (8:00 a.m.-5:00 p.m.) 

REGISTRATION AND CLASSES IN DEDRICK BLDG., 
WHARTON SCHOOL 

REGISTRATION 8:00 a.m.-9:00 a.m. SUNDAY, 
a.m.-8:00 a.m. MONDAY 


COURSE A: METALS INDUSTRY 
1. Blast Furnace Temperature Control—Leeds & Northrup Co. 

2. Soaking Pit Fuel, Air Ratio—Askania Regulator Co. 

3. Furnace Atmosphere, Dew Point, CO, COs & CH, Control with 
Infra-Red Analyzers—Mine Safety Appliances Co. 

Annealing Furnace Atmosphere Composition Control 

. Furnace Pressure & Draft Measurement 


COURSE B: CERAMICS INDUSTRY 

. Continuous Tile & Linoleum Line Processes Instrument 
nance—Bristol Co. 

Clay Products Kiln Temperature & Atmosphere Control 
Glass Lehr Control, and Glass Feeder & Tank Level 
Minneapolis-Honeywell Regulator Co. 

Cement Kiln Temperature & Combustion Contro'— 

Glass Fiber Control—Barber-Colman Co., Wheelco Div. 


OURSE C: POWERPLANT INDUSTRY 
- Boiler Combustion Control—Bailey Meter Co. 

Steam Temperature Control—Hagan Chemicals & Controls, Inc. 
Instrument Air Supply Systems—Industrol 

Calorific Measurements by Btu Method in Powerplants 
5. Feedwater & Steam Flow Measurements—Foxboro Co. 


‘OURSE D: CHEMICAL INDUSTRY 

Acid Recovery System Specific Gravity Instrumentation 
Corp. 
pH Measurement in Waste Treatment—-Beckman Instrument Co. 
Emergency Shutoff Valve Service—Genera! Control 

Remote Digital LL. Measurements—-Texas Instruments 

Ratio Control for Chemical Blending Systems—Fischer & Porter Co 


“OURSE E: PETROLEUM INDUSTRY 


7 :30- 
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Mainte- 


Control— 
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Hays Corp. 
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Reactor & Regenerator Pressure Measurement & Contro!—-Moore 


Products Co. 
3. Chromatographic Control of Fractionating Columns 
Corp 
4. Reformer Flow Systems 
5. Control Valve Maintenance in Petroleum Service 


Co 

NOTE: Be sure to write in the letter of the course you 
want on Registration Form—page 61. 

rENERAL COURSE FOR ALL REGISTRANTS 
Recommended Thermocouple Checking Procedure 
Calibration Equipment for S>ecial Electrical Equipment 
High Impedance Electronic Type Equipment, Oscilloscopes, etc 
Checking of Various Tyne Head Meters with Manometers 
Dead Weight Checking Systems 


SALES ENGINEERING WORKSHOP 


Sunday, September 14—1:00 p.m.-3:30 p.m. 
Hotel Sheraton; Room, Pennsylvania West 
Registration: Hotel Sheraton, Sunday 10:00 a.m.-1:00 p.m. 


THREE AREAS WILL BE EXPLORED: 

1. The Problems of the Original Equipment Manufac- 
turer’s Design Engineers. Design Engineer Panelist: 
Donald Breske—Perkin-Elmer Corp.; Sales Panelist: 
Russell Knoblauch—Minneapolis-Honeywell Regulator 
Co. 

Systems Problems as Exemplified by Large Utilities, 
Refineries, or Chemical Plants. User Panelist: Joseph 
Yanick—M. W. Kellogg Co.; Panelist: Norbert 
Weber—tThe Foxboro Co 


te 


Perkin-Elmer 


Manning, Maxwell & Moore, Inc. 
Fisher-Governor 


( 

1. 
2. 
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4 
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~ 


Sales 
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PROGRAM TOPICS: 


Representing Panelist Topic 
Broad Dr. Karl O. Werwath, President, Milwaukee School The need and role of qualified semi-professiona] en 
Needs of Engineering, Chairman, Technical Institute, Di- gineering specialists in America. , 
vision of American Society of Engineering Educa- 
tion. 
Specific Thomas J. Rhodes, Manager, Process Development Industry’s need for and the role of qualified semi- 
Need Dept., U. S. Rubber Research Center. professional instrumentation specialists, 
Broad Dr. Kenneth L. Holderman, Asst. Dean of Engineer- The post-high school technical institute, jts Do 
Need ing, Pennsylvania State Univ. tential for producing qualified instrumentation 
specialists. 
Specific W. H. Furry, Director of Training, Foxboro Co. The role of instrument manufacturer training 
Solution schools in producing qualified instrument technicians 
Broad Dr. John A. Hrones, Vice President Academic Professional education’s role: a report on the Case 
Catalysts Affairs, Case Institute of Technology Institute’s summer course for instrument technician. 
training teachers. 
Specific Herbert S. Kindler, Director Technical & Educational How ISA Members and Sections can help meet the 
Catalysts Services Instrument Society of America need for qualified semi-professional specialists, 


EDUCATORS WORKSHOP 


WEDNESDAY, SEPTEMBER 17: STARTS 9:00 a.m., CONVENTION 
HALL (INCLUDED IN TECHNICAL SESSION REGISTRATION) 


Moderator: Lloyd E. Slater Executive Director, Foundation for Instrumentation Education & Research, 























3. The Problems of the Purchasing Agent. User Panelist: 
to be announced; Sales Panelist: Wm. Dittman—Ditt- 
man & Greer, Inc. 


Workshop Moderator: Nathan Cohn 





Leeds & Northrup 


CONTROL SYSTEMS WORKSHOP 


MONDAY, SEPTEMBER 15, 2:00 p.m.-5:00 p.m., CON- 
VENTION HALL (INCLUDED IN TECHNICAL 
SESSION REGISTRATION) 

A panel of authorities with varied experience will spur 

audience discussion about using frequency response. The 

ISA film “Principles of Frequency Response” will be 

shown. 


PROGRAM TOPICS: 


1. Discussion of ISA Recommended Practices (RP-26 
series) For Dynamic Testing of Process Control In- 
strumentation, Fred H. Winterkamp, RP-26 Committee 
Chairman and ISA Standards & Practices Department 
Director, duPont Co. 

2. Important Aspects of Dynamic Analysis for the In- 
strument User, D. E. Berger, Phillips Petroleum Co. 

3. The significance of Dynamic Analysis for Process De- 
velopment and Design, A. S. Foss, duPont Co. 

4. Significance of Dynamic Analysis for Instrument and 
Systems Manufacturing, J. F. Horner, Minneapolis- 
Honeywell Regulator Co. 

5. Dynamic Analysis as a Tool for the Advancement of 
Control Technology, author to be announced. 

6. Moderator: Dr. John F. Draffen, ISA District Vice 
President, Monsanto Chemical Co., will direct audience 
discussion from 4:00 p.m. to 5:00 p.m. 


DATA HANDLING WORKSHOP 


TUESDAY, SEPTEMBER 16, 9:00 a.m.-5:00 p.m., CON- 
VENTION HALL. 

Each one hour session will present four speakers who each 

will air his experience for five minutes. Rest of hour will 

go to discussion of the speaker’s position. 
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DATA FOR CONTROL 


Session I: Are Electronics Reliable in Control? Chairman: 
Lawrence M. Silva, Associate Director Research and 
Engineering, Beckman Systems Division, Beckman I- 
struments, Inc. 

Session II: Computers: On-Line and Off-Line. Chairman: 
Jack Roback, Manager Data Handling Division, Fischer 
and Porter Co. 

Session III: Analog or Digital Computer? 
be announced. 

Session IV: Are Transducers Accurate Enough? Chair- 
man: William G. Royce, Project Engineer, Kin Tel Di- 
vision, Cohu Electronics, Inc. 

Session V: Will the Machine Replace the Experienced 
Man? Chairman: Dr. A. N. Small, Convair, Division of 
General Dynamics. 

Session VI: Is Automatic Control Economically Justified? 
Chairman: Chalmer E. Jones, General Manager, Day- 
strom Systems Division, Daystrom, Inc. 


Chairman: to 


DATA FOR MEASUREMENT 


Session I: Too Many Measurements? Chairman: Cyril 6 
Peckham, Director, Data Processing Division, University 
of Dayton Research Center. 

Session II: How Accurate Does it Need to Be? Chairman: 
W. T. Nottingham, Supervisor Data Reduction Facility, 
Martin Co. 

Session III: Are Large Scale Data Handling Systems Too 
Complex to be Practical? Chairman: Paul F. Fuhrmes 
ter, Head Data Reduction Branch, Instrument Research 
Division, NACA. 

Session IV: Analog-Digital Converters: Do They Do What 
They are Supposed to Do? Chairman: George G. Bower, 
Ground Systems Division, Hughes Aircraft Co. 


MAINTENANCE MANAGEMENT 


TUESDAY, SEPTEMBER 16, 9:00 a.m.-4:00 p.m., CO% 
VENTION HALL (INCLUDED IN TECHNICAL SES- 
SION REGISTRATION) 

Workshop theme: “Cost Reduction Through Better Instr 

ment Maintenance Management.” Discussion will 

stimulated by brief introductory talks on: 
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b tion of an Instrument Maintenance Department 


2 
with Operations 
. wen Aspects of Instrument Maintenance 


Planning, Scheduling, and Record-Keeping 


Control 
our tion of Maintenance Performances—Development 


1. Brwic Yardsticks. 

4, Contract Maintenance 

Participants : Limited to no more than 60 participants, who 
must occupy policy-making or managerial positions in 
instrument maintenance. 
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COMPUTER CLINIC 





THURSDAY, SEPTEMBER 18, 9:00 a.m.-5:00 p.m., CON- 
VENTION HALL (INCLUDED IN TECHNICAL SES- 


SION REGISTRATION) 
This clinic will provide basic instruction in techniques, 
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components, and general characteristics of both analog and 
digital computers. 


PROGRAM: MORNING SESSION (9:00—NOON) 


9:90-9:50 The Analog Computer: Its Operation and Use 
in Engineering, Alan E. Rogers, Applications Engineer, 
Electronic Associates, Inc. 

9:50-10:30 Components of Analog Computers: George A. 
Bekey, Manager, Los Angeles Computation Center, 
Beckman Co. 

10:30-10:40 Break 

10:40-11:20 Basic Operation of Digital Computers. Dr. 
Robert F. McNaughton, Asst. Professor Moore School, 
University of Pennsylvania. 

11:20-noon Components of Digital Computers, J. W. Mil- 
burn, Applied Science Division, IBM. 


PROGRAM: AFTERNOON SESSION (2:00 p.m.-5:00 


Two simultaneous sessions will cover use of analog and 
digital computers in solving instrument and control prob- 
lems. Registrants are encouraged to circulate between the 
two sessions to hear papers of most interest in their par- 
ticular industries. 


DIGITAL COMPUTERS 


2:00-2:10 Introductory Remarks, Elmer M. Sharp, IBM— 
Session Chairman 

2:10-2:50 Turbine Test Results by Digital Computer, 

Richard G. Schueger, Cleveland Electric Illuminating Co. 

2:50-3:30 A Real-Time Transistorized Airborne Digital 

Computer, Gerhard L. Hollander, Manager, Control Com- 

puter Systems, Philco Corp. 

3:30-3:40 Break 

8:40-4:20 Digital Computers in Process Control, Dr. M. 

Phister, Jr., Director of Engineering, Industrial Process 

Control Division, The Ramo-Wooldridge Corp. 

4:20-5:00 A Central Digital Reduction System for Wind 

Tunnels, Leonard Jaffe, Chief Data Systems Branch and 

George J. Moshos, Asst. Chief, Mechanized Computation 

& Analysis Branch, NACA Lewis Flight Propulsion Lab. 


ANALOG COMPUTERS 


2:00-2:10 Introductory Remarks, C. W. Worley, Manager 
Market Development, Electronic Associates—Session 
Chairman 

2:10-2:50 General Considerations in Simulating Physical 
Systems, William B. Field, Computer Engineer, Union 
Carbide Olefins Co. 

2:50-3:30 Analog Simulation of a Nuclear Power Plant, 
Jens 0. Brondel, Alco Products, Inc. and Thurman M. 
Silks, Electric Boat Division, General Dynamics Corp. 
3:30-3:40 Break 


3:40-4:20 Simulation in the Aircraft Industry, Wm. E. 
Nicholson, Manager, Simulation & Analog Computation, 
Airborne Systems Laboratory, RCA. 
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CUT OUT, FILL IN, AND MAIL 





MAKE YOUR RESERVATIONS NOW 
ON THIS FORM 


All admission tickets and badges will be held for 
your arrival at the Conference & Exhibit. Mail this 
form and payment to: Conference Registrar, ISA, 
313 Sixth Avenue, Pittsburgh, Pa. 
Please register me for the functions I have checked. 
ISA, ASME, 
AIEE, ACM 


& IRE 
Members 


Non- 


CONFERENCE PROGRAM Members 


Instrumentation Clinic: 

Sept. 14, 15. Fill in In- 

dustry Course Desired... 

Keynote Session : 

Dh i <6nnseeseoe eos 9 ondeses sees c 2 
Technical Sessions: 

Sept. 15-18 - Includes 25 

SE ee ae 

NOTE: Registration fee at 

Technical Sessions admits 

registrants without further 

charge to: 
Sales Engineering Workshop: 

Sept. 14 
Lecture Series: 

ea ae a saa bee ( ) 
Control Systems Workshop: 

Sept. 15 
Data Handling Workshop: 

i te scikeaveapkesGe ens ssbeeues 2 
Maintenance Management 
Workshop: 

Dt - tsnseeeeeteseeesdesdseeeed oe 
Educators Workshop : 

Sept. 17 
Computer Clinic: 

8 ee ( ) 


STUDENT FEES 


Entire Technical Sessions 
(No Publications) 


*NON-MEMBER FEES 


Extra charges paid by a non- 

member will be refunded if 

he enrolls as an ISA Mem- 

ber ($12.00 per year) prior 

to October 15, 1958....... 

OTHER FUNCTIONS 
Exhibit: 

Sept. 15-19 Conference 
registrants and holders 
of Admission invitations ( ) 

Others 

Plant Tours: 

Sept. 16: Leeds & North- 
rup’s North Wales Plant 
with lunch 

Sept. 18: Franklin Insti- 
tute Tour vee 

Ladies Program: 

Sept. 15: Registration and 
Tea — Registration Fee 
(includes daily prizes, 
coffees, TV tickets, etc.. 

Sept. 16: Trip to Atlantic 
City and Luncheon...... 

Sept. 17: Trip to Valley 
Forge, Buffet Luncheon 
and Fashion Show...... 

Sept. 18: Trip to Bucks 
County Artist Colony and 
Luncheon 

Complete Package Fee (in- 
cluding $3.00 registration) 

President’s Reception : 
A a ee GAZ 
Annual Banquet: Sept. 
Number of Tickets 


$8.00 ( ) 


Complimentary ( ) 


) 12.00 ( ) 


Please check 
all events 
you will attend. 
Events limited to 
room capacities. 
Preference given 
to preregistrants. 


1.00 1.50 ( ) 


Complimentary 
1.00 


2.00 


to 
= 
= 
~ 


3.00 3.00 ¢ ) 


8.00 8.00 ( ) 


8.00 


8.00 


8.00 


8.00 ( ) 


20.00 ( ) 20.00 ( ) 


Complimentary 
each ( ) 


————— 





GRR FOC sccccsiacces Qa 


I am enclosing $ _.(Payable to Instrument 


Society of America) 


Company Purchase Order No. eninitiiiinminigiaie 
(Please Print) 





YOUR NAME ; ————————————_———— 
POSITION =a ee a 
COMPANY — - aintietsiaiimail = sncitentiaiatiaiansndilimanmpetnaiatditin 
0 SERIE fee 
 , ee ——————— STATE 

Check One: Member of ISA ( ), ASME ( ), AIEE ( ), 

ACM ( ), IRE ( ), Non-Member ( ) 
Members: Members of ASME, AIEE, ACM, and IRE are ad- 


mitted on the same basis as ISA Members. Membership cards 
are required for identification. 


NOTE: CHECK HERE ( ) 
MEMBERSHIP. 


FOR INFORMATION ON ISA 


inumvnementtnesdiaiaia ——---—--------- 
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Nominees for National Office 1958.59 


Nominee Sor President-elect-secretary. John Johnston, Jr., is supervisor of du Pont’s En 
neering Service Division’s consultation group responsible for instrumentation System dey 
opment. He participated in the early meetings that culminated in ISA’s formation: be ” 
president of the Philadelphia Section in 1946 and served on its executive board for fi 
years; was instrumental in Wilmington Section’s formation; is ISA’s delegate to AACC: . 
has been serving as vice president of the Society’s Technical Department. He ri 
served on many president’s task forces. 

Nominee for Vice President, Standards and Practices Department. Glen G. Gallagher, pri. 
cipal instrument engineer for Flour Corp., Ltd., has been active in ISA since its inception: 
has served on the exhibits and host committees for ISA National Conferences and Exhibits 
in Chicago and Los Angeles; and has participated as a member of ISA’s Main Recon. 
mended Practices Committee. He chaired the RP-20 (oq. 
mittee; as a result of the committee’s work, new ISA Recom. 
mended Practice PR20.1 was published in August 1956, fe 
has been active in both the Chicago and Southern Californig 
Sections. 

Nominee for Vice President, Technical Departmen, 
Thomas C. Wherry is assistant branch manager of the }p. 
strument and Equipment Laboratory, Phillips Petroleyp 
Co. He is currently the Society’s Director of the Analysis 
Instrumentation Division and member of the Technica 
Department Steering Committee. As an author he ha 
contributed articles to technical journals and meetings op 
instrumentation for petroleum pilot plants and full seal 
commercial plants. He received his B.S. degrees in Ble 
trical Engineering and Chemical Engineering from Kansas 
State College. 

Nominee for Treasurer. Howard W. Hudson is vice pres- 
dent of manufacturing for Panellit, Inc. and its divisions 
He is being renominated to this office after having served 
as treasurer since 1956. Prior to this he served as chair 
man of the Society’s finance committee. He received his 
1. C. WHERRY B.S. degree in Commerce from Bradley University, and is 
active in management societies including the industrial 
Management Society, the American Management Society 
and the Skokie Valley Industrial Association. He has been 
involved in business methods and systems activities. 
Nominee for Vice President of District II. Charles A. Kobr 
is foreman of the Meter Laboratory, Electronic Tube Div: 
sion, RCA. He has been a member of ISA since 1948; was 
active in the Philadelphia section until 1953 when he be 
“ame a charter member of the Central Keystone Section; 
served as section president in 1954; and national delegate 
in 1955 and 1958. He represented ISA on The Frankliné 
Marshall Advisory Committee for Technical Education 
relating to the Associate Degree Program. He was chai 
man of his section’s first instrument fair. 

Nominee for Vice President of District IV. George L 
Kellner is section engineer, Instrument Service and Testing 
Sections, Linde Co. In 1948 he became a member of the 
newly formed Niagara Frontier Section; and has served a8 
its treasurer, vice president, president and national dele 
gate. In 1950 he was co-chairman of the host committee for 
the National Conference and Exhibit and advertising ma 
ager for the section’s exhibit in 1955. From 1953 to 1% 
he was a member of the nominating committee and in 1957 
served on the Membership Task Force. 

Nominee for Vice President of District VIII. John A. Se 
is unit chief, Flight Test Instrumentation, Boeing Airplane 
Co., Wichita Division. He holds a Bachelor of Civil & 
gineering Degree from Clarkson College of Technology. 
As a member of ISA, he has been affiliated with the Wichita 
Section as a charter member. He served as general chait 
man of the First Flight Test Instrumentation Symposiil 
held in Wichita, Kansas. He developed and implemented it 
strumentation techniques in support of aerodynamic f 
search while with the National Advisory Committee fir 


H. HUDSON 


Aeronautics 
As we go to press, nominees for Vice President of Districts 
VI and X have not yet been selected. 


G. L. KELLNER 
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work selecting the three 
ding papers published in 
nal in the field of process 
entation from June 1957 

ay 1958. The awards for 

myn and $100, sponsored annual- 
ly by the Recorder Controller Section 
of SAMA, will be made this year for 
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the first time during ISA’s 13th An- 
nual National Conference and Exhibit 
at Philadelphia in September. 

The Award Committee was ap- 
pointed by the ISA Publication Com- 
mittee and the ISA Journal staff ac- 
cording to the rules set up for the 
awards. Serving on the committee are 
Professor N. H. Ceaglske, Department 
of Chemical Engineering, University of 
Minnesota; Lloyd Slater, director of 
FIER and Charles W. Covey, editor of 
the ISA Journal. 


committee of Experts Now Judging 
for ISA Journal Editorial Awards 


The authors eligible must be ISA 
members not connected or identified 
with any organization engaged in 
manufacturing, sales or service of in- 
dustrial and scientific instrumentation 
and control equipment. 

Professor Ceaglske, chairing the 
committee, is the author of the text 
“Automatic Process Control for Chemi- 
cal Engineers.” He will leave for 
Norway following the judging on a 
Fullbright Fellowship. Lloyd Slater is 
well known in instrumentation circles 
for his work as former managing edi- 
tor of Control Engineering magazine. 
Aside from his work as editor of the 
ISAJ, Charles Covey brings to the 
Awards Committee a solid background 
in process instrumentation garnered 
from work in such activities as Car- 
bide’s Paducah uranium processing 
plant. 





At an April meeting in Delaware, 
the American Automatic Control Coun- 
cil officially adopted its Constitution 
and By-Laws. The Council promotes 
cooperation among the various tech- 
nological societies in the U. S. and 
their divisions or committees devoted 
to theory and practice of instrumenta- 
tion and automatic control. ISA men 
have been instrumental in the growth 
of AACC. 

The most important product of this 
cooperation will be proper representa- 
tion and participation in international 
affairs. The groups participating in 
AACC represent a good cross-section 
of US technical opinion and policy. 
This type of representation is particu- 
larly important in light of the growing 
emphasis on international meetings 
and congresses given to instrumenta- 
tion. The outstanding international 
meetings are those programmed by the 
International Federation of Automatic 
Control with which the AACC is close- 
ly allied. The next IFAC meeting is 
Planned for 1960 in Moscow, and the 
AACC will be taking an active part. 


1960 Meeting in Moscow Planned by AACC 


Officers of the Council are Profes- 
sor Rufus Oldenburger, Dr. J. C. 
Lozier and William Vannah. Appointed 
to represent ISA on the AACC are J. 
Johnston, Jr., delegate; and N. B. 
Nichols, alternate. 

Plans for the 1960 Moscow meeting 
are shaping up. In 1960, approxi- 
mately 20 papers dealing with com- 
ponents of automatic control systems 
will constitute ISA’s portion of the 
Moscow Congress. 

Officers of the IFAC have accepted 
invitations to attend the ISA confer- 
ence and Exhibit in Philadelphia this 
September, and it is expected that 
plans will be made for continued ex- 
change of technical information on an 
international level. 

Says Johnston of ISA’s part in the 
work of AACC, “We can look toward a 
very interesting and rewarding expe- 
rience as the exchange of technical in- 
formation begins to embrace our field 
in its rapidly expanding activity. Our 
government is very enthusiastic about 
the good that will come from this in- 
creasing exchange of knowledge. 





The American Standards Association 
has invited ISA to participate with 
some 15 other groups in formulating, 
developing and coordinating standards 
for nuclear instrumentation. 

ISA will be active on the N3 section- 
al committee, the scope of which is 
standards, specifications and methods 
of testing for instruments used in the 
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nuclear field including instruments for 
rn protection, reactor control, 
dustrial processes, analysis and 
laboratory work. 

ISA has been asked to participate 
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Society Helps Develop Nuclear Standards 


because it brings to the committee 
specific knowledge of nuclear instru- 
mentation, an integrated and function- 
ing Nuclear Division, and demon- 
strated grasp of problems involved in 
nuclear instrumentation as shown 
through the recently published RP25.1 
—‘‘Materials for Instruments in Radia- 
tion Service.” 

Representing the Society on the N3 
committee will be William Ladniak of 
Minneapolis-Honeywell Regulator Co 
chairman of the Nuclear’ Division 
Steering Committee. 






AAAS Soliciting 
Measurement 
Papers 


The American Association for the 
Advancement of Science is soliciting 
ISA papers to be presented at an ISA 
session of the AAAS Convention in 
Washington, D. C., December 26 to 31, 
1958. The ISA session is scheduled for 
December 30 and its theme will be 
“Instrumentation for Precise Measure- 
ment.” 

Interest in this topic is high due 
largely to the complexity of modern 
systems which require compatibility 
of components. For example, with the 
modern missile system made up of as 
many as a million individual com- 
ponents, precise measurement is vital 
so that all components integrate prop- 
erly. 

Papers should be submitted for ac- 
ceptance to Orville L. Linebrink, Direc- 
tor of ISA’s Physical and Mechanical 
Measurement Division, Battelle Memor- 
ial Institute, 505 Kings Avenue, Co- 
lumbus, Ohio. 


R&D Committee 
Plans Meeting 
for August ist 


Following its recent March meeting, 
the ISA Research and Development 
Committee has agreed to meet again 
August 1 at Colby Junior College, New 
London, New Hampshire. during the 
progress of the Gordon Research Con- 
ference on Instrumentation. 

The March meeting was a highly 
productive one with a good turnout 
to spark lively discussion. On hand 
for the meeting were the following 
members: Russell Aikman, J. R. Bow- 
man, N. Brewer, Charles Curtis, P. M. 
Erlandson, Leslie E. Flory, David 
Goodman, T. Gray, A. J. Hornfeck, Wil- 
fred Howe, E. Hutchisson, Robert J. 
Jeffries, E. A. Keller, John Little, Ira 
Lohman, Kurt Lion, W. G. Macgeorge, 
Fred Maltby, J. Ward Percy, D. R. 
Platt, L. W. Robinson, J. M. Sharp, J. 
L. Shearer, Lloyd Slater, F. C. Smith, 
Jr.. W. C. Wiley, W. P. Wills and H. 
Ziebolz. The chairman of the com- 
mittee is W. A. Wildhack. 

At the March meeting, the commit- 
tee discussed research topics, current 
instrumentation R&D projects, re- 
search fellowships, basic instrumenta- 
tion texts and committee membership. 
During the discussion of instrumenta- 
tion literature, the committee ex- 
plored methods for coding instrumen- 
tation abstracts and other literature. 
Chairman Wildhack introduced a sys- 
tem now being worked on by the Na- 
tional Bureau of Standards which has 
been dubbed “peek-a-boo cards.” Fur- 
ther discussion of this and other sys- 
to closer study 
meeting. 
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tems will be 
at the up-coming 
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French Instrument Team Guests of ISA 


For six weeks, between April 18 and 
May 31, a team of 16 French instru- 
ment engineers toured outstanding US 
electric power plants and instrument 
factories to study at first hand our 
most advanced methods of electric 
power automation. Since the war, 
France has rebuilt its power system, 
and now has one of the most efficient 
in Europe. But, their industry demands 
more and more power. The quickest 
way to greater output is through use 
of automation. 


Guests of ISA Power Conference 


ISA was privileged to play host to 
members of the French team on two 
occasions. Roger Dubusc, Chief En- 
gineer Physical Research Companie 
des Computeurs, and Jean-Pierre Du- 
rand, Engineer, M.E.C.I., were ISA’s 
guests at our first Annual Power Con- 
ference, New York City, May 21-23, 
where they promptly signed up as ISA 
members. Information they gained 
there will be relayed to other members 
of their team, and copies of the confer- 
ence proceedings were ordered for all. 

ISA Luncheon Meeting. Then, on 
May 27, other members of the French 
group were guests of ISA at a lunch- 
eon-meeting in Pittsburgh, arranged 
through the efforts of Chalmer Jones, 


- MEETING PREVIEWS 


Oct. Deadline Set 
for Nuclear Papers 


While the Fifth Nuclear Congress 
will not be held until April 5-10, 1959, 
plans for this major meeting are 
already well underway. As in the 
past, the Congress will be composed of 
four parts: the Nuclear Engineering 
and Science Conference, Hot Labora- 
tories and Equipment Conference, the 
Atomic Energy Management Confer- 
ence, and the Atomfair. The place will 
be Cleveland Auditorium in Cleveland, 
Ohio. ISA will once again participate. 


Clarke Williams of Brookhaven Na- 
tional Laboratory, chairman of the 
Nuclear Engineering and Science Con- 
ference, tells ISAJ that papers will be 
considered for inclusion in the 1959 
program if summaries are submitted 
before October 1, 1958. He stated that 
prospective authors from ISA should 
submit 300 to 500 word summaries to 
Dr. S. Baron, Nuclear Manager, Burn’s 
& Roe, 160 West Broadway, New York 
ae ie 


Williams added that papers selected 
will be those presenting the most re- 
cent and outstanding developments in 
the nuclear field. Topics in the past 
have included reactor design, power 
plants, radiation techniques, instru- 
mentation, and related items. 
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Daystrom System Division, who 
chaired the meeting. Here, the French 
group was briefed on the history and 
purpose of ISA, and its services, ac- 
tivities and publications, by Ralph 
Stotsenburg, ISA director of Section 
Activities. Tom Hodges, our Director 
of Promotional Services, arranged for 
an official welcome from the city of 
Pittsburgh, and a complete kit for 
each guest on ISA exhibits, confer- 
ences, recommended practices and the 
ISAJ. 

As a result, six members of this 
group signed up as ISA members. 
Also, impressed by ISA contributions 
to both instrument users and makers 
alike, they voiced strong interest in 
starting an instrument society of 
France. As a follow up, William Kush- 
nick, ISA Executive Director, who was 
in Europe during June, conferred with 
several men in Paris to promote their 
plans for an instrument society there. 

In thanking ISA for its hospitality 
and help, team leader Max Namy said: 
“We will try to take in stride all the 
progress in power instrumentation we 
have seen in this country. We found 
several very-advanced achievements in 
economic distribution of electric power. 
With 250 to 400 megawatt generating 
units planned, we feel something like 








Leaders of the French Power jn, 
strumentation study team and their 
Pittsburgh hosts gather under ISA's 
banner. Left to right are Jean Pim. 
paneau; David Olbum, official 

resentative, City of Pittsburgh; 
Max Namy, team leader; Chalmer 
Jones, luncheon chairman; Arthy 
Tamise; and L. Williams, project 
manager for ICA. All three French. 
men are from Electricite de France 


the sorcerer’s apprentice who 
leashed power he couldn’t control, 
seems certain that “push-button” jp 
strumentation will be tke future gol. 
tion to such control.” 

Official thanks for ISA’s cooperatigy 
with the visiting French instrumey 
team has been received from the Ip 
ternational Cooperation Administr. 
tion, Washington, D. C., sponsors of 
the tour. 





Foreign Authors Will Present Papers 
at August Magnetics Conference in LA. 


Word from the planners of the 1958 
Special Technical Conference on Non- 
Linear Magnetics and Magnetic Ampli- 
fiers, which will be held August 6 
through 8 at the Statler Hotel in Los 
Angeles, indicates the meeting will be 
of outstanding technical interest. (See 
pages 10 and 11). 

Sponsored by AIEE, ISA and IRE, 
the program will include sessions on 
applications, production methods, new 
horizons and analog techniques and a 
complete session featuring papers of 
a tutorial nature. Also, there will be 
seminars devoted to theory and design, 
applications and computer magnetics. 
Several papers will be presented by 
distinguished European authors. 

Exhibits of the latest in magnetic 
components and systems will be 
another highlight of the conference. 
These will be of particular interest to 
those working in the field of non-linear 
magnetics and magnetic amplifiers. 

Special emphasis has been placed on 


the ladies program. An outstandingly 
interesting program is being planned 
so that wives of registrants will find 
much to do and see while hubby is 
busy. Among the activities planned 
for wives are tours of Disneyland, the 
3everly-Hills-Hollywood area, Malibu 
Beach, Grauman’s Chinese Theater, 
U.C.L.A., the Brown Derby, ete. 

Registration facilities will be ope 
Tuesday, August 5 and the fee cover 
unlimited access to the technical se 
sions and exhibits. Advance registte 
tion can be made through July 31. BF 
registering early, you will be assurel 
of having a copy of the proceeding 
at the start of the conference. 

The Hotel Statler will host the cot 
ference. Accommodations range ® 
price from $8.00 to $14.00 for singles; 
$11.50 to $16.50 for doubles; $22.00 
$36.00 for suites. 

For further information and rege 
tration cards write Special Technical 
Conference, Box 2025, Downey, Calif 


—— 





Bureau, Philadelphia 7, Pa. 





IT’S LATER THAN YOU THINK... 
too early to make your hotel reservations for the up-coming ISA 13th AD 
nual Conference-Exhibit September 14-19 in Philadelphia. 
being a “displaced” person when September rolls around by sending you 
requests for accommodations to ISA Housing Bureau, Convention & Visitors 


While it may only be July, it’s not 
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red fifty seven enthusiastic instrumentmen, 
2 foreign countries, who registered at 
ISA's Instrumental Methods of Analysis Symposium, 
Houston, Texas, May 12-14, carried attendance at this an- 


The two hund 
from 23 states and 








nual meet to a five-year high. With the many new analysis 
techniques revealed by speakers, the conference fully re- 
alized its theme: “New Principles in Instrumental An- 
alysis.” : eae 

ISA's Analysis Instrumentation Division, headed by T. C. 
Wherry, Phillips Petroleum Company, developed a splendid 








fvephase program consisting of 35 papers by top-flight 
quthors covering the latest developments in analysis by 
chemical methods, optical methods, radio-frequency spec- 
troscopy, X-ray and electron spectroscopy, and gas chro- 
matography. 

In addition, attendees were shown at a locally-sponsored 
exhibit 14 booths housing the most up-to-date analysis 
equipment brought together by Exhibit Chairman, J. G. 
Nickerson, L & N. The Houston Host Committee headed 
up by Chairman C. W. Bates, of Humble Oil, is to be com- 
mended for its careful preplanning and hard work which 
made the conference so successful. 

“ISA's Analysis Instrumentation Division is the place 
where people get together and exchange ideas about analyti- 
cal instruments,” said T. C. Wherry, in opening the Inter- 
national Meeting. Porter Hart, past president of ISA, and 
keynote speaker, described the history of analysis instru- 
mentation down through the last three decades. “In the 
early 30's, glass electrodes were handmade by instrument- 
men, but now instruments have been “educated” to see, 
feel, taste, smell, and hear operating factors. Instrumenta- 
tion is now supervision—a super observer watching the 
plant on automatic control. However, although computers 
are wonderful machines, it is the analytical instrument 
that makes computers practical!” 


Costly and Hazardous 


Myron T. Kelley of Oak Ridge, in his paper on analysis 
instruments for nuclear applications, said that continuous 
analysis of process streams in the nuclear processes are 
costly to make and hazardous to maintain. But, despite 
the hazards and difficulties, continuous stream analyses are 
being made. Difficulties overcome include the obtaining of 
samples through seven-foot concrete walls, the handling of 
samples that are not only radioactive, but at temperatures 
of 250°C and pressures of 1000 psi. Sensing elements in 
nuclear process lines must be absolutely maintenance free, 
since once they are installed, there is no direct access to 
them. Techniques used include the measurement of 
specific gravity, electrical conductivity, x-ray absorptiome- 
try, polarography, and various unique techniques of meas- 
uring radioactivity. 


When to Use Mass Spectrometry 


Robert F. Wall, of Monsanto, told when you can use a 
mass spectrometer for continuous process monitoring and 
what special problems accompanied such use. He described 
Monsanto's solution to the use of mass spectrometry to 
monitor a& process that required 100% reliability. Three 
instruments were required, two being on standby at all 
times, in anticipation of the failure of the third. 
mtd instrument that can monitor gas, liquids, solids, 
lms was described by D. J. Troy of duPont. Trans- 
mission ranges of 100 percent to 0.01 percent can be meas- 








ured with the photoelectric colorimeter, using ultra violet, 


a 
. 
pried and photographed for ISAJ by Marvin Weiss, associate dire 
, ISA Analysis Instrumentation Division. 
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IMA Symposium Uncovers 
New Analysis Techniques 





Several first day authors pose for the ISAJ cameraman. 
Left to right, D. J. Troy, duPont; C. G. Fellows, Union 


Carbide Olefins; T. C. Wherry, Phillips Petroleum; 
Porter Hart, Dow Chemical; and M. T. Kelley, Oak 
Ridge National Lab. 


visible or near infrared radiation. Films up to 10 feet wide 
have been monitored by the photometer which is sensi- 
tive to spectral distribution rather than intensity of light, 
and thereby has unique selectivity. 


Trends in Process Chromatography 

C. G. Fellows of Union Carbide gave a lusty review of 
the latest trends in continuous-process chromatography. 
He announced a noteworthy new development—a new-type 
detector using a combustible gas filament rather than the 
thermal-conductivity type regarded as the standard. 

The chromatograph sessions were heavily attended, and 
questions were thick and penetrating as the attendees at- 
tempted to further their understanding of chromatographic 
columns and instruments. 

Said William J. Baker of Monsanto, “While chromatog- 
raphy instruments are fairly well standardized, our basic 
problem now rests with the columns.” Baker gave the re- 
sults of his work with column parameters, the effects of 
sample size, concentration, column lengths, temperature, 
and flow. Carle and Johns of Beckman Instruments de- 
scribed the apparatus they have developed to make prepara- 
tions, as well as separations. 

Reproducibility of liquid samples can be obtained, said 
C. H. Hamilton, Hamilton Company, in describing a micro- 
liter syringe he has developed. 


Optical Methods 


In the interesting sessions on optical and chemical 
methods, Louis E. Owen peppered his slides, illustrating his 
direct-reading spectrometer, with pulchritudinous pictures 





Details of the Direct-Reading Scanning Spectrometer 
are put over with a chalk-talk by speaker L. E. Owens 
(left), to D. D. Livingstone, Polymer Corp.; Paul Balko 


Perkin-Elmer; L. E. Maley, Mine Safety; and C. L. 
Schultz, Schultz Associates. 
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of laboratory assistants, which he stoutly maintains ac- 
tually work at the Goodyear Atomic Plant! 

D. D. Livingston, of Polymer Corp., said difficulty with 
their infrared analyzer developed only once in 18 months, 
but that daily analyzer calibration was found necessary. 
Ethylene recovery in demethanized column analysis, was 
improved from 94 percent to 98 percent. 

Leaks are checked in the new air-suspension (“‘spring- 
ing”) system for automobiles, by Perkin-Elmer’s newly de- 
veloped infrared leak detector. Nitrous oxide is used as the 
tracer, and an infrared analyzer at 4.5 microns as the de- 
tector. These new units, described by P-E’s Paul Balko, 
are so ruggedly built that they can be used directly on 
automobile production lines. 

In solving difficult or “impossible” problems by infra- 
red analysis, combinations of positive and negative tech- 
niques of analyzer sensitization must be used, stated Larry 
Maley, Mine Safety. Here, a gas similar to that to be 
analyzed for is contained in the detector microphone, and 
compensating “negative” gas mixtures are used in the 
reference (and sometimes sample) gas streams. 

All fields of instrumental analysis were completely cov- 
ered in the many other papers presented at the conference. 





Among devices described: a new chloride analyzer, an a 
matic titrator for stream control, an automatic flash-po 
tester, and a continuous flash-point recorder. ie 

In-process analysis of binary streams is NOW Possible 
gamma-ray absorption. X-ray fluorescence can be ail 
an analytical tool, and X-ray spectrography can determin, 
phosphorus, sulphur, and chlorine in oils. Talks at 
neutron absorptiometer for flowing streams, and an testes 
ment for measuring particle size distribution of radioacting 
materials, completed the radiation analysis Session, ’ 

In his splendid banquet Dr. C. A. Stokes, Vice 
President and technical director of Texas Butadiene and 
Chemical, asked “What is automation?” Said he, “Try 
process automation must contain three essential factors: 
collection of information, supplying this information toa 
computer programed to optimize the process, and USE Of the 
computer output to reset the controllers of the Process” 
Stokes claimed an analyzer cannot be justified economically 
merely by calculations of how much it will save ip oper 
tors or in analysis time. Analyzers can be justified only by 
process savings—how much the units will increase capacity 
or quality of product—and what this increase wil] mean 
to subsequent units in the plant 


speech, 


Power Conference Boldly 
Predicts “Push Button” Power 


The big trend clearly evident in the remarks of speakers 
at ISA’s First Annual Power Conference is that fully- 
automatic electric power generation is not far off—probably 
as close as five years away! The conference, held May 21-23 
in New York City, received these forecasts with little flurry 
—apparently such predictions are well accepted by the 
some 290 power instrumentmen who attended. 

This first ISA meet of its kind grew out of the convic- 
tion of our Power Industry Division that a full-fledged con- 
ference on power instrumentation was possible and desir- 
able. Their confidence was rewarded by attendance beyond 
expectation, with a high percent of management-level en- 
gineers, and international visitors from Cuba, Japan, 
Canada, and France. Two of these, Roger Dubusc, chief 





The men responsible for the Power Conference smile 


at the success of their efforts. Left to right: William 
J. Burns, committee secretary, Long Island Lighting 
Co.; H. H. Johnson, director ISA Power Industry Div., 
Consolidated Edison Co.; C. W. Geue, program, Texas 
Electric Service Co.; George R. Atkins, conference 
chairman and banquet speaker, The Bristol Co. 
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engineer, Compagnie des Computeurs, Montrouge, and Jean 
Pierre Durand, engineer, MECI, Paris, were guests of ISA 
They were part of the French Power Instrument Study 
Team touring the U. S. (See page 64) 


Full Automation Soon 


From the opening speaker on, this conference was liber 
ally sprinkled with predictions for fully-automated power 
stations, and soon. Said William Welch, vice president, 
Long Island Lighting Company, in welcoming the cor 
ferees: “Within the last year, a new school of thought is 
taking over. Automatic scanners, printers, and computers 
are more frequently displacing conventional instruments. 
It seems possible that, in the near future, someone wil 
make the final tie between automatic station compute 
control and automatic tie-line dispatching. When that 
occurs, we will have the completely-automatic station.” 

Commenting on W. A. Summers’ keynote address (Se 


page 32), V. F. Estcourt, superintendent of steam gener 
tion, Pacific Gas and Electric said: “Such studies and 


statistics will force the whole subject of power-plant aut 
mation into full, open consideration.” In describing coh 
trols of their new Eddystone station, which will operate # 
5000 psi and 1250°F, E. C. Kistner, senior engineer, Philt 
delphia Electric Company, forecast that “future steal 
plants will require much advanced automation and 
eventually, fully-automatic data collection and analysis.” 
John Horton of Louisiana Power & Light stated regarding 
their Sterlington Station (See cover photo): “We #@ 
moving along toward a push-button power plant. We won't 
have to add much equipment to make this station fully 
automatic.” 

In the closing panel session, the question—“Why bate 
any operators left in the power plant of the future’—-¥8 
asked and answered by Edward Yaw, chief mechanical 
engineer, Ebasco Services. The “push-button” predictiom 
of the whole conference were summed up tersely by R. 
Maust: “The time will soon come when owners of 
power stations will no longer dare to place responsibilitf 
for safe, economic operation upon any human operator.” 


ISA Jot 
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Not Here Yet 


h automation is not here yet, and must still 
s of unreliability, difficult maintainability, high 
uipment compatibility, was the worried opinion 


suc 
purdle: 
costs, and eq 


] speakers. 
ity ond Maintenance. Hi Johnson, Consolidated 


péison, questioned John Horton about maintenance of their 
sterlington Station data-handling system: “Are you going 
to maintain it yourself, depend on the supplier, or maintain 
. ntract?” Answered Horton: “We're going to do it 
: oo We think a power plant should be self-sufficient. 
with solid-state devices used ix our data-handler, we don’t 

t much trouble.” To reinforce this confidence, E. C. 
th Evershed & Vignoles, reported on the electronic 
on a the Newfoundland Light & Power Company: 

“We had no tube, electronic-components, nor power-supply 
failures. It took only 20 minutes to start up fully automatic 
control at full power.” However they did have trouble with 
contacts, largely due to vibraticn from a heavy crane. 
(This is a familiar complaint against early data-handlers. 
See page 570-571, ISAJ, 12/57.) But Bill Summers thinks 
maintenance won’t be so easy, and expects “We've going 
to have far more college trained men in both operation 
and service of these complex new equipments.” 

Costs. There were plenty of challenges from floor 
qustioners that full automation would be uneconomic 
“99 fancy to pay off.” Ground work for what should be 
considered standard control was laid by the first panel 
speaker R. C. Norton, Stone & Webster. H. A. Johnson, 
Gibbs & Hill, in commenting on yardsticks for instrument 
costs said, “many devices considered normal equipment 
today, would have been thought a waste of company money 
only a few years ago.” He thinks the best yardstick is 
percent of total plant equipment, and gave figures from 
0.75% to 2.0%, with 1.3% of total plant equipment costs 
an average figure for instrumentation. 

Under questioning by Gordon Hahn, assistant chief 
mechanical engineer, Gibbs & Hill, W. A. Summers esti- 
mated that, although design is not yet advanced enough 
for accurate figures, full-plant automation by 1975 might 
cost between $1/2 and 1 million. In an offhand estimate, 
he thought the Sterlington Station data-handling equipment 
might have cost about $40 thousand more than conventional 
instrumentation. However, he pointed out that future use 
of general purpose computers in power plants will lower 
cost by obviating taking the computer maker through all 
the details of power system operation and programing. 
John Horton justified the Sterlington data-handling expen- 
diture: “As a public utility, we (Louisiana Power & Light) 
feel we must put some money into pure research.” 

The matter of automation costs was summed up by V. F. 
Estcourt: “Obviously, it’s impossible to reconcile the several 
costs quoted by our speakers.” He suggested that ISA’s 
Power Division could greatly clarify this subject by de- 
veloping meaningful and universal definitions and stand- 
ards for instrumentation costs in electric power plants. 


Trends and Predictions 

The final panel speaker Robert Myers, senior project 
engineer, Bechtel Corporation, accurately totalized the gist 
of the three-day meeting in saying: “We have reached the 
point of marginal return in reduction of the number of 
human operators. Yet our plant control and efficiency must 
increase with the ever larger new units of the future. Our 
logical direction is toward fully-automatic data-gathering 
and analysis. The fully-automatic plant of tomorrow can 
today be envisioned.” 


Banquet a High Point 

A conference highpoint was Thursday night’s banquet, at- 
tended by almost 280 conferees, including a splendid repre- 
sentation of ISA officers. George Atkins proved himself 
hot only an excellent conference chairman, but a sincere, 
— banquet speaker. He spoke on “Freedom, Soviet 
one out of his nine years experience in Russia as an 
Pp Tument engineer and State Department employee. 
ron Atkins: “The fathers of America should take more 

€ to teach their sons the meaning and duties of freedom. 
® must not rely on our schools to teach this: patriotism 
tan best be taught at home.” 
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In opening the conference, honorary Chairman William 
Welch, Jr., V. P. Long Island Lighting said: “It is fitting 
that the first annual ISA Power Conference should oc- 
cur in 1958—the year the trend to full automation of 
electric power stations became unmistakable.” 





Conference closed with a fine discussion lead by this 
panel of experts: (left to right) Ed Yaw, Ebasco 
Services; H. A. Johnson, Gibbs & Hill; R. M. Maust, 
Gilbert Assoc.; T. Mullen, Burns & Roe; chairman 
C. W. Geue; panel moderator V. F. Estcourt (standing) 
Pacific Gas & Electric; R. F. Scheibel, Sargen & Lundy; 
R. F. Myers, Bechtel Corp.; and R. C. Norton, Stone 
and Webster. 





ISA’s Power Division burned a bit of midnight electricity 
firming up plans for their second conference slated for 
Kansas City, Mo., May ’59. (Left to Right) R. A. Rus- 
sell, Black & Veach; Howard Kallen, Frederick R. Har- 
riss Co.; C. O. Giles, So. Calif. Edison; Harry Furry, 
Foxboro; H. A. Van Wassen, Duquesne Light; Bill 
Burns, L. |. Lighting; H. H. Johnson, division director, 
Consolidated Edison; J. K. Mawha, Ebasco Services; 
W. S. Burt, and T. J. Hamilton, Minneapolis-Honeywell; 
Ed Kistner, Philadelphia Electric; W. B. Tagen, Boston 
Edison; and George Atkins, 1958 conference chairman, 
the Bristol Co. 
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GROWING WITH ISA’ 


by J. Johnston, Jr. 


Vice President, ISA Technical Department 


Why change? It was good enough ten years ago and it 
should be good enough now! 


I don’t believe it—and here’s why! 


The ISA has run headlong into a situation where the ac- 
tivities designed to reach its objectives no longer suffice. 
In our early years, the needs of the society were very 
well served by the combination of monthly section pro- 
grams and an Annual Conference and Exhibit (with accent 
on the EXHIBIT). Now, a vacuum exists which is being 
partially filled by new programs of technically-oriented and 
industry-classified divisions, each striving to satisfy their 
segment of our membership by special conferences, and the 
dissemination of instrument information adapted to the 
particular interests and levels existing in each division. 


New Programs for a Growing Society 


The most successful of these specialized programs have 
been those which emphasize the newer areas of our tech- 
nology, whether from research, development, design, appli- 
cation, installation or maintenance points of view. The 
most enthusiastic support for these new programs comes 
from members of our society who are sincerely interested in 
working and studying for self-improvement. They look to 
ISA for an opportunity to grow in the eyes of their 
associates. 

The monthly programs of many of our sections also show 
the same growth pattern. Attendance rises at those meet- 
ings where a technically challenging subject of current 
interest is presented by a qualified expert. This does not 
mean that it be a “long-hair” program. Rather, that it be 
stimulating: one that challenges the imagination; that 
relates theory to practice in an enlightening fashion; that 
demonstrates the validity of a technical hypothesis or the 
reality of an outstanding achievement. From these observa- 
tions, one must conclude that active participation in ISA 
programs occurs when the technical content is challenging 
and the subject is pertinent. 


Growth Means Member Participation 


Those who come to such meetings usually stimulate lively 
discussion and contribute to the educational objectives of 
the meeting. Such men are also willing to help plan future 
meetings and to handle the necessary details associated 
with successful programs. 

Your reward for this kind of support in ISA takes 
numerous forms: 

First, there is the satisfaction that comes from having 
played a part in the success of an important activity. 
Second, there is the satisfaction you receive from associa- 
tion with your contemporaries in a team effort. 

Third, there is the probability of your promotion to 
greater responsibility in committee or administrative posi- 
tions. 

Fourth, the additional effort associated with your added 
responsibility multiplies the educational benefits. 


*Published through the courtesy of ISA's Oak Ridge Section ''Recorder'’. 
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Fifth, the combination of these brings recognition and 
potentially important profit to your business life. 


Growth Means New Recognition 


None of these can be realized, however, unless ISA 
measures up as a reputable organization qualified to Speak 
authoritatively concerning the subject it represents, Py. 
tunately, this position is one which must be earned by 
deeds, not words. Therefore, it behooves ISA to act its part 
and grow toward achievement of its objectives; to earn its 
reputation; to win to its ranks the leaders in its field, % 
do so, we must strive continuously for improvement, ty 
provide a place for the leaders of our technology and ty 
complement their effort with all necessary society support, 

This doesn’t mean that we should abandon any of th 
activities which have already come to be so much a part 
of ISA; rather, it means that we must add to these ani 
strengthen them through an expanded range. For & 
ample, a society that has achieved recognition for ig 
technical stature and is, therefore, looked to for definitig 
of curricula at the university level, will exert even greate 
influence in demanding appropriate action for curricula ij 
technical institutes, vocational high schools, and extensig 
programs concerned with instrumentation. 

As a corollary, wider acceptance in management circle 
and in other branches of engineering and science, has th 
potential for upgrading the entire instrumentation frate 
nity. The stronger the society and the more universal ij 
acceptance, the greater will be the good it can do in point 
ing up the problems of the instrumentman, whether h 
be mechanic, maker, scientist, technician, engineer, mab 
ager or teacher. 


Growth Means New Kinds of Members 


ISA can enhance its position in the eyes of the world 
enhancing the position of its members. A new opportunity 
for doing this will be available when recogzuition of int 
vidual growth is made possible by the addition of two nev 
grades of membership. Thereafter, it will be opportune 
for those who deserve recognition to be so recognized, either 
as Senior Members or as Fellows in Instrumentation. 

The honor of election to these advance grades is not l 
be awarded indiscriminately. An admissions review boat 
will be appointed by the President and this board will ® 
view the qualifications of every candidate recommended 
the section. Thus, it will be possible to advance in IS 
only through fulfillment of the requirements. Each ca 


didate’s qualification record will be attested to by his # | 


tion, by his sponsors, by his references, and validated byt 
society's official reviewers. Every member of ISA @ 
satisfy these requirements and every member should b& 
encouraged to strive for this advancement. 

To repeat, instrumentation technology is achieving Tea® 
nition and respect in the eyes of science, engineerilg 
industry, management, and educational groups. It is the 
responsibility of instrumentation people to-grow with thelt 
technology and to deserve the same recognition and ft 
spect. I believe that ISA must assume its share of 
responsibility, and that the new emphasis on tee 
content of its programs and on acknowledgment of the 
technical qualifications of its members represent impori® 
evidences of this attitude. 


ISA 
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Rochester Reviews 
10 Years of Growth 





On May 24, members of the Roches- 
ter Section took time out, away from 
matters technical, to celebrate its 10th 
aniversary. The group looked back on 
ten years of growth and set its sights 
for continued section development. 

At an informal dinner dance, mem- 
pers of the section heard remarks by 
p. J. Aldinger, social chairman and by 
the section president C. A. Pearson, 
who later received an inscribed gavel. 
4 merit certificate was awarded to 
4. P. Harmon by G. F. Akins for con- 
tributions and service “enhancing the 
guecess of the Rochester Section.” 
Harmon has been national delegate for 
a number of years and has participated 
in other official capacities. Fred Len- 
non of Crawford Fitting Co. from 
Cleveland offered the section his con- 
gratulations. Don Aldinger and Harry 


Stultz arranged the program. 


During the tenth anniversary celebra- 
tion of the Rochester Section, C. A. 
Pearson (left standing) receives an 
inscribed gavel from former district 
vice president Dick Pond for his work 
as president last year. Seated are 
Fred Lennon, Mrs. G. F. Akins, G. F. 
Akins and Don Aldinger. 


Obituary 
William H. Shellenberger 
The ISA Journal notes with regret 
the passing of William H. Shellen- 
berger, immediate past president of 
the New Jersey Section, who died at 
Alexian Brothers’ Hospital, Elizabeth, 
New Jersey, after a short illness. 
Mr. Shellenberger, born in Bayonne, 
New Jersey, attended Lehigh and 
Brooklyn Polytechnic Institute. He 
ge service with Esso Standard Oil 
coe _ and was later transferred 
pion . esearch and Engineering Co. 
nstrument engineer. 
at tireless ISA worker who 
48 journal correspondent, secre- 
lary and vice president before becom- 





of the 
portas! 
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= President. He initiated many fea- 
; ®5 in the section that have made it 
Perate more effectively. 
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Presque Isle Hears 
Jonnard Discuss 
Medical Automation 


“In medical work, the doctor is faced 
with the necessity of rapid availability 
for information on the basis of which 
he must make decisions which, quite 
literally, may be a matter of life and 
death,” said Dr. Raymond Jonnard, 
laboratory aide for Prudential Insur- 
ance Co., at the May meeting of the 
Presque Isle Section. 

Speaking on “Biomedical Instrumen- 
tation—the Frontier of Automation,” 
Dr. Jonnard observed that the most im- 
portant phase of automatic measuring 
equipment is its presentation in use- 
ful form. Its design calls for close 
cooperation between the medical pro- 
fession and the instrument designer. 

The meeting also included installa- 
tion of new officers and Ladies Night. 
New officers include Orin G. Keeling, 
president; Allan R. Davidson, vice 
president; Robert B. Gray, secretary; 
R. G. Spaeder, treasurer; P. R. 
Thomas, national delegate; and F. H. 
Catlin, alternate. 





Southern Bell Telephone & Tele- 
graph Co. hosted the Baton 
Rouge Section’s May meeting. 
James Simpson, section corre- 
spondent, reports enthusiastic 
reception of the company’s dem- 
onstrations as shown at right. 





A company telephone supervisor 
explains operation of a distance 
dialing tool test panel at the cen- 
tral office. 


A complete dial telephone dem- 
onstration desk, in which the 
party at one end may dial the 
phone at right and see all relays 
operating, receives close inspec- 
tion by three Baton Rouge Sec- 
tion members. 


Members of the section were 
shown the Bell t.v. monitor and 
controls operating in conjunc- 
tion with the two local t.v. sta- 
tions and connecting relay net- 
works. This demonstration was 
a real attention-getter. 








A ITTHUUITE 





Missile Expert at 
Oglethorpe Meeting 


Hans J. Fichtner, noted missile ex- 
pert, told members of the Oglethorpe 


Section that he felt the Russians 
should be given credit for the develop- 
ment of their missile program. Ficht- 
ner, who aided development of the V-2 
during World War II, said he knew of 
no “key” German scientists who were 
working on Russian missile projects. 
On hand to hear Fichtner were some 
eighty persons including 15 local high 
school students. Their attendance was 
in keeping with the section’s policy of 
developing engineering interest. 
Fichtner, chief of the electrical net- 
work systems branch of the guidance 
control laboratory of the Army Ballis- 
tic Missile Agency, traced the develop- 
ment of the rocket from its first known 
use in China of 3000 B.C. In answer 
to questions, he noted that accurate 
ICBM shots were difficult to make over 
any great distance since available 
maps of the earth’s surface are not 
accurate enough. He went on to say that 
more accurate maps were being pre- 
pared under top secret conditions. 
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ISA PERSONAL NOTES 








The most interesting thing to most people — js other 
People 








John MacNamara 
Weston 


Dr. W. H. Duerig 


Midwestern 


John D. MacNamara (photo) has 
been named manager of the New York 
District for the Weston Instruments 
Division, Daystrom, Inc. 
of the New York Section, MacNamara 
will supervise sales and district office 
operations in the greater New York 
area. 


In an accelerated research and de- 
velopment program, Midwestern In- 
struments, Inc. has acquired the 
services of Dr. William H. Duerig 
(photo). “In acquiring Dr. Duerig 
for the important position of vice 
president in charge of research and 
engineering, we have greatly expe- 
dited our program of expansion,” said 
company president G. R. Morrow. 
Duerig, a nationally known instru- 
mentation figure, is a member of the 
Fairfield County Section. 





A member 


INDUSTRY PERSONALITIES 





Don Busch 
IBM IBM 


Joseph Dixon 


Two ISA men with IBM have taken 
a step up. Don Busch (photo) be- 
comes staff engineer with IBM’s Time 
Equipment Engineering organization. 
Don was formerly an associate engi- 
neer. Joseph Dixon (photo) becomes 
development engineer after serving 
for some time as a project engineer. 
Both are members of the Central New 
York Section. 


Bill Durkin of the Wilmington Sec- 
tion has opened his own manufactur- 
ers’ agency—Durkin Equipment Co.— 
in St. Louis and is handling Fischer 
and Porter Co. as an agency. Durkin 
plans to add one or two more lines 
in the future. With him in this ven- 
ture are two other ISA men—Floyd 
Gilliam in St. Louis and Fred Kern 
in Kansas City. 


Leeds and Northru r 
president I. Melville Stein wat 
ored recently by the Neweomen §, 
ciety in North America at its ann 
Franklin Birthday  dinner-m ~~ 
Stein delivered the Newcomen Add 
on “Measuring Instruments.” He js 
an active member of th i ; 
Section. . Philadel 


Lloyd V. Guild, vice president af 
Burrell Corp., addressed the Gas 
Chromatography Symposium held 
May 21 in Amsterdam, Netherlands 
His subject—Baseline Control jp Gas. 
Liquid Chromatography. After cop. 
sideration of papers submitted fron 
all over the world, Guild was one of 
only two U.S. scientists whose sh 
jects were selected for presentation y 
the international meeting. Guild is, 
member of the Pittsburgh Section, 


Norman B. Neely, founder of Neely 
Enterprises, was honored in S 
Diego recently on the silver am. 
versary of his company which pip 
neered sales engineering service fy 
the electronic instrument industry, 
Highlight of the “surprise party” wy 
the presentation of a plaque credit. 
ing Neely and his company with 
tablishing “the principles now 
cepted as fundamental to distributim 
and marketing of electronic instn. 
ments.” Neely is a member of th 
Los Angeles Section. 














E. B. Miller 
Miller Co. 


Matthew Cordova 
Perkin-Elmer 
Appointment of Matthew Cordova 
(photo) as director of manufacturing 
of the Instrument Division of Perkin- 
Elmer Co. was announced this month 
by company officials. 


Conoflow Corp. has appointed the 
E. B. Miller Co. as manufacturers’ 
representative in Eastern Missouri 
and Southern Illinois. E. B. Miller 
(photo), principal in the company 
was until 1955 with Foxboro Co. 
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The newly created General Ap- 
paratus Department of Union Switch 
& Signal Division, Westinghouse Air 
Brake Co. will have Paul K. Eckhardt 
as manager. 


Cambridge University officials have 
notified Raymond M. _ Wilmotte, 
consulting scientist at the W. L. Max- 
son Corp., that he has been awarded 
the Doctor of Science degree. In all 
branches of engineering, this honor 
has been granted less than 15 times 
by the English university. 


Harold E. Smith has been appointed 
director of Market Research of Gay- 
nor and Ducas, Inc. Smith has a back- 
ground of more than 30 years of in- 
dustrial experience and has special- 
ized in industrial market research for 
the past 10 years particularly in in- 
strumentation. 





R. E. Robertson 
Cash Valves B&H 


Ralph D. Hiser 


Formerly active in instrumentatitt 
development for the Atlas Interci 
tinental ballistic missile, Roger # 
Robertson (photo) is the newly # 
pointed chief engineer for B&H It 
struments Co., Inc. 


Ralph D. Hiser (photo) become 
sales manager of custom products fo 
the A. W. Cash Valve Manufactunit 
Company’s expanding Industrial 
vision. He has been with the 
pany for 13 years. 
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» Industry 
Notes 


a ave A Bright Idea? 
3.” Py: Uncle Sam Needs It 


Unele Sam is looking for your bright 
: ideas. A list of more than 380 tech- 
esldent of | yical problems affecting the defense of 
the Gay ie U. S. has been prepared by the 
ee National Inventors Council. Each 


etherlands problem is one to which the armed 
~ In Gas. } forges are seeking a solution now. 
a Con- If you can solve any of these prob- 
aa from jms, get in touch with The National 
ieee a Inventors Council, U. S. Department of 
, ree, Washington 25, D. C. 

ntation g | mm 

Guild jg , Measuring Transient Deflection of Pave- 


‘anti ment—A method or instruments for meas- 
ection, wing transient deflection of pavement 
under wheels of slowly moving aircraft. 


of Neely Simplified Engine and Flight Instruments 
: -with combined functions to reduce num- 
in San ber of instruments required to provide 
ver anni. pilot with integrated information. 


hich pip. ] Portable Liquid Oxygen Purity Analyzer 
wot —to measure 97 to 100% pure oxygen and 
Vice for to detect various hydrocarbons in liquid 
industry, oxygen of less than 100% purity. 


” 2 s 
ity” was Analog Computers— which will draw 
le credit. curves representing conic sections, power 

functions and exponential functions with 
with es. a wide range of parameters and coordin- 
Now a. ate scale values. 


tribution # Compressed Air Indicator—A simple de- 
» instry- vice to indicate whether the compressed 
; air in missiles is sufficiently dry to avoid 
r of th malfunctions of air valves due to freezing. 


Multi-Tube Manometer. 

Strain Gage for High-Temp Applications. 
Liquid Level Gage for Low Density 
Liquids. 

Flux Meter. 

Pyrometer. 

Improved Strain Gage. 

Metal-to-Metal Bond Inspection 





i Techniques. 
Heat Flowmeter. 
— Trajectory Data System. 


Internal Data Coliection System. 
Aviation Instrumentation 

Data Systems 

Others 


Write for complete listing to the ad- 
dress given above. 








ntation 
et University of Pennsylvania grad 
i tudents are learning what it’s 
iP like to “run” an atomic reactor 
H with the help of this reactor sim- 
oo, Associate professor of 
Ica ngineering, R. W. 
veri Houston (right) explains its 
ots for Pperation to a class. The simu- 
turing ‘ator, built by Leeds & Northrup, 
al Di Bpit_only one of its kind im 
- hiladelphia area schools. Grad 


et Surendra Raje (left) of 
ombay, India looks on. 


tly 1958 








Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


a 


f Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


s 


Th€ tension in the stain- 
less steel hair spring 
maintains smooth, con- 
i contact bet 

the cam facing and the 
helicoid roller. 


{? The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 















Standard bushings are 
graphited Bakelite. 





The rolier is stainless 
steel with a highly pol- 
. ished helicoid surface. 


The connecting link 
and the screws are 
The roller pivot is ball -serscemealaedinre ° 
F shaped. and rides on a ¢ The polished cam 
' graphited Bakelite disc. t facing is graphited 
' Bakelite. It will not 


warp or distort. 


The link adjusting screw 
is at the rear to facili- 


f The hairline pointer ad- tate calibrating the Hel- =} 
justment screw is stain- icoid Gage. | 
less steel. ; 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


The Chemical 
Gage 
The Helicoid Chemi- 


cal Gage has a guar- 
anteed accuracy of 






” Tubes built for 
millions of 


plus or minus 1%. It 
is applicable for work- oe 
ing pressures from 30” pulsations 


To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 


vacuum to 5000 p.s.i. 
and temperatures to 
400° F. It is particularly suitable 





for chemicals and other viscous 
fluids which might clog or corrode a 
Bourdon tube. Pressure and/or 
vacuum is transmitted directly to 
the indicating gage element through 
deflection of a Teflon or Kel F seal- 
ing diaphragm. 








For complete information on 
the Helicoid line of gages write 
for Catalog G-52 


Rector rrr eee 
| The HELICOID GAGE... 


Helicoid gives you all these features at prices that 
are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 











929-C Connecticut Avenue @ Bridgeport 2, Connecticut 
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MODEL 3 


THE MOSELEY 


AUTOGRAF 


trade mark 


X-Y-@ RECORDER 


Hundreds of users of the Moseley AUTOGRAF, already familiar with the many 
advantages of this graphic recording instrument, will be pleased with the devel- 
opment of a new concept in versatility, the X-Y-@ Recorder. The AUTOGRAF 
X-Y-@ Recorder continues to offer the rugged construction, high accuracy, and 
stability of a laboratory instrument with the added feature of a built-in time base 
or sweep circuit. Without external attachments, the AUTOGRAF X-Y- @ Recorder 
will plot versus time any mechanical or physical function which can be reduced 
to electrical form. Available at finger-tip control are five calibrated time intervals 
from 5 seconds to 500 seconds for full scale X-axis pen travel. When the time 
base is not used, regular two-variable plotting may be accomplished as desired. 
Contact your regional representative or write for full information on this remark- 
able new instrument. Available in all models, bench or rack mounting. 
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Model 20 DC Voltmeter A servo- 
actuated electronic voltmeter with 
large, easy to read linear scale. 
Ranges from 3 millivolts to 300 
volts. Available with digital output. 








Model 60 Logarithmic Converter 
60 db dynamic range; AC or DC; 
20-20,000 cps; with AUTOGRAF and 
appropriate signal generator auto- 
matically plots gain-frequency 
characteristics. 


F.L. MOSELEY CO. 


409 N. FAIR OAKS AVENUE, 


PASADENA, CALIFORNIA 
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Stroke of Pen Makes 
New Postal Problem, 


At the stroke of a pen, mil 
charts, used to compute the cost 
mailing packages and letters, and o 
lions of postal scales, used by busin . 
industry, government and private et 
zens, became obsolete. 


When Congress passed and Presiden 
Eisenhower signed into law the bij 
making new, higher rates effectiye for 
mail, a king-size problem was Created 
for makers of postal scales. 


lions 


Arthur Sanders, executive sec 

of the Scale Manufacturers Association 
put it this way: “Making replacement 
charts available for outdated charts oy 
the vast number of postal scales go, 
in use is an enormous job, but the my 
tion’s postal scale makers are hard g 
work on the task of accurately design. 
ing these complex computers,” 


Investigations of 
Direct Generation 
of Electricity from 

Heat Underway 


A present avenue of scientific i 
quiry is exciting the minds of research 
people the world over—direct genen- 
tion of electricity from heat. This 
process involves use of a power plant 
known as a thermoelectric generator, 
And, of particular importance, unlik 
today’s conventional steam generating 
plants which are large and comple, 
the thermoelectric generator is smal 
and compact and has no moving paris 

Its principle is a simple one, it 
when certain materials are joined & 
gether, then subjected to external heal 
d-c current is generated. 

According to Dr. Eugene Wainer 
vice president and director of researt 
for Cleveland’s Horizons, Inc., the po 
sibilities of thermoelectric power get 
eration, while exciting are not reall) 
new. “Actually,” he says, “they hat 
been known for many years, althougl 
progress has been limited by the lo 
efficiencies of available material 
Recent advances in solid state physi 


providing new materials plus bell | 
understanding of design and constrit 
tion of thermoelectric generators bat 


resulted in renewed interest and effort 
in design and use of these devices. 


Heat from nuclear fission and ti 
sun command the most thinking. Bv@ 
so, successful experiments have be 
carried out using heat generated iy! 
simple material such as keroselt 
But, harnessing the power of the sul’ 
rays has been mankind’s dream ft 
generations, and the anticipated # 
cess of thermoelectric research is # 
bringing that dream closer to realitf. 
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NEWS 
IN BRIEF 


—_ 








ional Bureau of Standards is de- 
veloping an “oscillating-cup” viscome- 
ter to measure viscosity of liquid inor- 
ie oxides at temperatures up to 
90°C oF higher. Feasibility has been 
jemonstrated with a prototype model 
_ Hydraulic pumps for the new 
Convair gg80 commercial jet transport 
will be produced by Hamilton Stand- 
od..- Construction has begun on a 
new $275,000 manufacturing plant in 
pichmond, Calif. for Research Speciali- 
ties (0. .- - Stauffer Chemical Co. has 
completed plans to build a process de- 
velopment laboratory at the company’s 
Research Center in Richmond, Calif. 
The new unit will be completed in 


September. 


Nat 


Texas Instruments dedicated its new 
plant for manufacture of transistors 
and other semiconductor devices June 
% by using the signal from the U. S. 
satellite Vanguard to cut the tradition- 
al ribbon .. . Magnetics, Inc. has com- 
pleted a plant expansion program to 
meet expanding markets and antici- 
pated increases in sales volume for in- 
dustrial control systems and magnetic 
components. 


BI-F Industries, Inc. opened a new 
regional office in Huntington, West Va. 
for sale of process instrumentation and 
controls for positive control of mater- 
ialsin motion... A sub-contract total- 
ing more than $54,000 from Aero-Jet 
General Corp. has been awarded to 
CDC Control Services, Inc. for a tur- 
bine speed control system to be used 
by U.S. Army Engineers at Ft. Bel- 
voir, Va.... A new test code for safety 
and relief valves has been published by 
ASME. Copies can be had by writing 
ASME Order Dept., 29 W. 39th St.. 
New York 18, N. Y. 


Purchase orders of $465,727 for a 
new light weight true airspeed com- 
puler have been awarded to Servo- 
mechanisms, Inc. by the El Segundo 
Division of Douglas Aircraft Co... . 
New sales representatives for Datran 
Electronics is G. E. Moxon Sales .. . 
Dorr-Oliver, Inc. has licensed Milton 
Roy Co. to manufacture and market 
small and miniature designs of Oliver 
diaphragm slurry pumps in the U. S. 


Amphenol Electronics has begun con- 

struction of a new manufacturing and 

ifice building in Broadview, Ill. . 

id Controls Institute has a commit- 

lee at work Studying problems related 

tring a Present the committee is 
establish such fundamentals 


% a recom i 
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ELIMINATE ERRORS 
in BATCH MIXING 


with 


NIAGARA Automatic 


isplacement Meters! 


contact Meters. A precision 


closes or opens an electric circuit after the 
passage of a predetermined quantity of liquid 


through the meter. Can also be 


electrical impulses to actuate other control 
mechanisms... shut off a pump motor... signal 
visually or audibly to the operator. Brings auto- 


mation to liquid control and 


hazardous or non-hazardous atmospheres. 


Begin now to lower your 
liquid measuring costs and 
have the assurance of posi- 
tive accuracy. Mail coupon 
for complete information. 


| 
| 
| 
BUFFALO | 
METER CO. | 
m4 
| 


2934 MAIN STREET 
BUFFALO 14, NEW YORK 


Uniformity of a liquid product depends on 
accurate measurement of all ingredients from 
batch to batch. You can be sure of consistent 
accuracy by equipping with Niagara Electri- 


electric Switch 


used to generate 


Chemica! Meter 
with inclined 
register. 
measurement in Rear View 
Explosion 
Proof Meter. 


Please send me complete information on the use 
of economical NIAGARA METERS, based on the 
data below: 


Liquid PreSSULC.ccccccccesceeed p-s.i, 
Temp. F. 

Flow rate 
Maximum batch 
Name.. 
Company............. 


ia iichiccieticemasens 
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When 
the stakes 
are high... 





... when extreme instrument accuracy 
and flexibility are required, Speedomax® 
instruments really demonstrate their un- 
usual performance capabilities. 

For example, engineers at the U.S. Naval 
Air Rocket Test Station, Lake Denmark, 
N. J., need extremely flexible recording be- 


Si 
° ’ 
cause data from a number of test cells is d 
; 
centralized in a single compact control ! f 


room. Here, Speedomax G AZAR (Adjust- 7 
able Zero, Adjustable Range) Recorders 

can be easily and quickly adjusted to take 

outputs of a wide range of thermocouples, 
strain gages, flow transducers, etc., from 
any of the test cells. For more than five 
years, these instruments have been gather- 
ing research data on rocket engine propul- 
sion systems. With instrument operation 


so flexible, maximum use is made of test 






facilities. 


oa 


In the central recording room, technicians 
(left) note run number, test stand number, etc., 
on recorder charts after rocket (above) is 
static tested (Official U. S. Navy Photograph). 





io af 


LEEDS NORTHRUP 


instruments automatic controls « furnaces 


"New Horizons’, L&N’s Tech. Pub. 
ND46 gives data on circuitry and per- 
formance characteristics of Speedomax 
Instruments. Get a copy from your 
nearest L&N Office or from Leeds & 
Northrup Co., 4929 Stenton Ave., 
Phila. 44, Pa. 
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control 
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Waugh 


Six precision measurement devices .. .a sampling of the many 
developed through Waugh’s creative engineering. When plan- 


ning for the most advanced systems, take advantage of Waugh’s 
| ability to meet tomorrow’s requirements today. 


FL 


— eee 


Combines indicating meter with transis- 
torized freq to-volt 


y ge converter in 
G single 









compact package. 
* Optional 115v ac or 28v dc power 





y- 
* Accurate to 1% of full scale. 


* Custom scoles for all flow ranges and 
measurement units. 


el ea ety Ra” 















TANTRA TAA S| TURBINE FLOW SENSOR 
ONVERTER ; FL SERIES 






© 250° scale ssndeunlé also available. 
TRANSISTORIZED FREQUENCY 


DETECTOR FD-100 Mb as 


ae 








Converts fluid flow into A.C. frequency 
proportional to flow rate. 






e Exclusive design features low pressure 
drop ... high reliability. 


e. Special series available for gas meas 
urement. 




























e High frequency models measure flow 
/ transients up to 50 cps. 


PULSE RATE CONVERTERS 
SERIES FR-100 AND 200 


r 








FLIGHT REFUELING FLOWMETER 









Bulletins giving complete physical 
and technical data on these and 
other Waugh products will be sent 
on request. Our engineering staff 
is available to assist in the devel- 
opment and manufacture of other 
precision components you may 


require. 





For converting frequency output of tur- 


bine flowmeters or tachometer generators 
into a DC signal. 


® Cabinet or relay rack styles. 











W. 








Used in tanker aircratt to register rotal 
fuel transferred. 


¢ Complete system includes sensor and 








* Multiple input channels with built-in 
indicator. 





ENGINEERING CO. 
indicator only; no intermediate devices. 
#2 8=® All-transistor circuitry provides high 7842 Burnet Ave. * Van Nuys, Calif. 
© 5 to 3000 cps. input frequency range. v reliability; no mechanical switches. ¥ is oe 
*® High frequency model gives transient [RB © Includes circuit to tirn on indicator 9% Sales representatives in 
response to 50 cps. e light when fuel is flowing. e principal cities 
duly 1958 
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Low-Priced Chlorinator 


A pneumatic control chlorin- 
ator automatically proportions 
chlorine flow to primary flow and 
costs substantially less than simi- 
lar units. Can also be used as the 
final control element in a residual 
chlorine control setup. Uses com- 
pact ratio relay assembly which 
serves as a dosage adjustment 
and which can be mounted either 
on wall or on top of the chlorin- 
ator. Fischer & Porter Co., Hat- 
boro, Pennsylvania. 


CIRCLE 301 on Inquiry Card 


New Manual 3-Way Valve 


These 3-way solenoid valves are 
used wherever a valve is required 
that can be manually set, held in 
one position and returned to its 
original position — electrically. 
Valves have soft composition disc 
which assures tight seating at all 


New Control Valves 


Designed to control small 
liquid flows and such _hard-to- 
handle gases as nitrogen, oxygen 
and helium are 2 new pneu- 
matic control valves for advanced 
industrial processes. Type 57 is 
a throttling valve (not shown) 
with top-mounted pneumatic po- 
sitioner; type 44 is a 2 position 
valve. Both have maximum shut- 
off ratings of 6,000 psig without 
leakage. Minneapolis-Honeywell, 
Philadelphia, Pennsylvania. 


CIRCLE 305 on Inquiry Card 


Pyrometer Centroller 


Here is an instrument our read- 
ers are certain to want to know 
more about. This is an extreme- 
ly versatile pyrometer controller 
(Pyrotoller) that can be applied 
wherever a thermocouple is used 
to measure temperature. Has 















































times. Two types of operation proven itself in the field as gr 
can be supplied: no voltage re- highly dependable with minimum ew 
lease or electrically tripped. components. Compact size per- 
Automatic Switch Co., Florham mits savings in panel space. IlIli- pl 
Park, New Jersey. nois Testing Laboratories, Inc., st 
CIRCLE 302 on Inquiry Card Chicago, III. th 
CIRCLE 306 on Inquiry Card 
\§ 
Direct-Writing System New Flow Indicator es 
A new space-saving packag- A simple, reliable safety signal, 0 
ing method is used for series 150 this indicator shows at a glance J 
6-channel direct-writing _ oscil- whether flow is taking place. . 
lographic recording systems. Clearly visible from a distance, 
Features: 1% overall linearity; even in bad light. Can be easily g 


current feedback driver ampli- 
fiers and regulated power sup- 
plies for each channel; clear, ink- 
less recordings in true rectang- 
ular coordinates by heated 
stylus; nine chart speeds, etc. 
Sanborn Co., Waltham, Mass. 
CIRCLE 303 on Inquiry Card 


Digital Readout Tank Gage 


Introducing a new, automatic 
tank gage which features: large, 
easy to read digital readout; ac- 
curate, uniform tolerances, ef- 
ficient, rugged construction; fast, 
easy adjusting procedure; ready 
acceptance of transmitter for re- 
mote reading systems; no dis- 
turbance to pipe or gage read- 
ing; minimum maintenance, and 
universal mountings for installa- 
tion on any tank. Shand and 
Jurs Co., Berkeley, California. 

CIRCLE 304 on Inquiry Card 


reset in the field for high or low 
range. Available in 2”, %4” and 
‘wi pipe sizes for flows from 0.72 
to 24 gpm; other models for 
flows from .075 to 120 gpm. Mce- 
Intosh Equipment Corp., Walker 
Crosweller Division, New York, 
New York. 
CIRCLE 307 on Inquiry Card 


High-Temp Pressure Transducer 


For use in ambient tempera- 
tures up to 149°C (300°F), this 
instrument is adaptable to a wide 
range of applications requiring a 
high output electrical signal pro- 
portional to a pressure input. 
Available in ranges from 0-5 psi 
to 0-150 psi (absolute, differen- 
tial or gage) with resolution to 
450 wires (0.22%) in the high- 
er resistance range. G. M. 
Giannini & Co., Pasadena, Calif. 

CIRCLE 308 on Inquiry Card 

















CRESCENT 
‘ARMORED 
MULTITUBE 
® IMPROVED 
| CABLED TUBING 
Means A Better Job At 


Less Cost 




















for use with 
INSTRUMENTS 
and 
PROCESS 
CONTROL 
EQUIPMENT 


Carriers Air, Gas or Fluid 







CRESCENT ARMORED MULTITUBE is a 
group of 2 to 37 tubes of copper, aluminum, steel 
or polyethylene spirally cabled together and 
protected by a flexible, interlocked galvanized 
steel armor, or by a tough corrosion resistant 
thermoplastic sheath, or a combination of both 
(see below). 


The SPIRAL CABLING of the tubes permits 
easy bending to a small radius without distortion CRESCENT ARMORED MULTITUBE completely out-dates 


of the tubes. It can be installed with great the old method of using single tubes, with users reporting savings 
in installed cost of from two to five times the cost of the multi- 
tube. In addition, the MULTITUBE system will result in fewer 
connections and fittings, lower costs for supports or racks, ease 


| 





saving in time. 


Special constructions are available for under- 
ground runs. This product is licensed under 
U.S. Patent 2,578,280. 





of mounting and less space. 


FOUR CORROSION-RESISTANT TYPES 
A plastic jacket of polyvinyl chloride over SPIRALLY CABLED 


copper or aluminum instrument tubing provides complete moisture 





and corrosion protection for the tubes. Flexible galvanized steel 
armor in various combinations, as shown, gives maximum protection 
for permanence. Available in size 44” O.D. in lengths to 1000 feet 
in from 2 to 37 tubes. 





Plastic Coated Single Tubes, copper or aluminum, should be used to give corrosion 
protection to all single lines up to the final tube fitting, where trouble from cor- 
rosion may occur. 











SEND FOR NEW BULLETIN GIVING COMPLETE INFORMATION AND ENGINEERING DATA 


CRESCENT INSULATED WIRE & CABLE CO. 


Trenton 5, New Jersey 
For More Data CIRCLE 75 on Inquiry Card 
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Fast-Response Temperature Transducer 

\ sensitive, highly 
accurate 
transducer with fast re- 
sponse is designed for 
and 


measuring _ static 


flow temperatures of 
liquid gases used in 


tank 


control 


storage, process 
and rocket mo- 
tors. An exposed ele- 


ment in unit provides 


response as fast as 10 





milliseconds. Maximum 


operating current—5 milliamperes; operating range 150° F 
to 2000° in 8 increments, with + 3500°F availab'e. Astra 
Technical Institute Corp., Pasadena, Calif. 
For More Data CIRCLE 309 on Inquiry Card 
New Flowmeter for Measuring Low Flows 
° Introducing a new 


flowmeter which meas- 


ures, calibrates and 


flow-sets low flows of 


gases and vapors. It 
was developed to meas- 
ure flows as low as 
one cc per hour and up 
to 10 ce per minute or 
higher. Any type of 
vapor or gas, either cor- 


rosive or non-corrosive 





measured with 


Meter 


can be 


Flow 


Division, 


Porter, Ine.., 


George K. 
Hatfield, Pennsylvania. 
For More Data CIRCLE 310 on Inquiry Card 


this instrument. 




















Announcing aNEw 


ALLISON 
OCTAVE BAND 
FILTER SET 


© Light Weight 
¢ Portable 
¢ Economical 


The new Allison Octave Band Filter 
Set, Model 530P, is designed 
specifically for use with the General 
Radio 1551A Sound Level Meter 
and similar instruments. It has a 
smooth pass band characteristic, with 
high attenuation outside of the 

pass band. It has a built-in 20 db 
amplifier, with a three step 
attenuator. The Allison Model 530P 
meets A.S.A. specifications 

for Octave Band Filter Sets. 


Write for Engineering 
Bulletin with complete 
technical data. 


temperature 






Air Operated Metering Valve 

Shown is a small di- 
rec t-coupled 3 te 5 
dia- 


psi air pressure 


phragm which operates 
stroke 


terized piston spool to 


a long charac- 


provide precision me- 
tering or control of oil 
flow at 
3000 psi. Valve has ex- 
cellent response and ac- 


pressures to 


curacy due to low 
hysteresis and sensitivi- 
ty. Coupling between diaphragm and piston reduces side loadin 
United Hydraulics, Inc., Dayton, Ohio ' 


1ta CIRCLE 311 on Inquiry Card 


and spool drag. 


Meters for Measuring Liquid Levels and Tank Contents 
“Tank-O-Meters” 


and 


measure 
liquid tank 
weurately, regardless of location 
of the tank. The tank may be 
buried, elevated, open, 


levels contents 


closed. 
under 
They 


measurement of 


vented, pressure or vac- 
be applied to 
alkalies, 


water, oil, gasoline, tar, molasses, 


uum. may 


acids, 


paints, silicate, solvents, or any 
other They 
also can measure any depth. Can 


chemical solution. 


be calibrated in units of depth, 
units of weight, units of volume 


or cubic feet. Shown is the 
hand pump actuation model. 
Uehling Instrument Co., Patter- priya 





son, New Jersey. 
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GENERAL SPECIFICATIONS 

© Range: 20 cps to 10,000 cps in 8 bands 
© Input Impedance: 12,000 ohms 

© Output Impedance: 40,000 ohms 

@ Maximum Input Level: 2 volts 


e Filter Attenuation (All Bands): 
Greater than 33 db at 2 the 
low cutoff frequency 
Greater than 55 db at all frequencies 
below 1% of the low cutoff frequency 
Greater than 33 db at twice the high 
cutoff frequency 


Greater than 55 db at all frequencies 
above 4 times the high cutoff 
frequency 


© Battery Supply: 1—Burgess 
Type XX9 Battery 


© Accessories Supplied: 2—Shielded 
patch cords with plugs 


© Filter Dimensions: 7%” x 6%” x 5%" 


e Filter Net Weight including Battery: 
8 pounds 








Allison Laboratories, Inc. 


14185 E. SKYLINE DRIVE - 


LA PUENTE, CALIFORNIA 
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Electronic Proportioning Temperature Controller 
New A new electronic pro- 
portioning temperature 
controller features in- 
dependent control and 
indicating actions and 
uses modular, plastic 
potted electronic cir- 
cuits which plug in as 
easily as ordinary vacu- 
um tubes. With its 
indicating and control 
functions separate, the 
controller avoids 





“sticky” control action characteristic of devices where control is 
dependent on meter movement. Yet, it will continue to maintain 
proper temperature control even if damage should occur to 
Electronic Processes Corp. of Calif., San Francisco, Calif. 


For More Data CIRCLE 313 on Inqui-y 


meter. 


New Plug-In Automatic Gain Control 

Mounted on plug-in print- 
ed circuit chassis 3.5” by 
6.0”, the model DLA-30 
automatic gain control unit 
shown is designed to main- 
tain constant servo loop 
gain for reference voltage 
variations from 2 to 100 
volts. Useful where refer- 
ence voltage is a variable 
system parameter; where 





servo is switched from one 
loop to another; or where 
follow-up potentiometer is 
part of a bridge circuit. 
Electro Precision Corp., Arkadelphia, Arkansas. 








CAMBRIDGE VERNIER TYPE 
POTENTIOMETERS 


A PRACTICAL AND CONVENIENT INSTRUMENT 
FOR WORK OF EXTREME PRECISION 


The potential is selected by 3 dials, and a 149 range switch 
gives reading down to 1 microvolt. The accuracy is to 
0.00002 volt at maximum reading on the normal range; 
inter-range accuracy is 0.001 per cent. Standardizing 
may be carried out on either range without altering the 
dial settings. The switches and coils can be immersed in 
oil to minimize thermal e.m.fs 


Send for complete information 


CAMBRIDGE INSTRUMENT CO., INC. 


3557 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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A smai precision turret lathe for 
second operations and production of 
instrument parts. Available in two 
collet capacities, 5/16” or 3/16”. 
The 6 position turret is self index- 
ing and has hardened ways. Turret 
holes are 1/2” diameter. Turret 
travel 1-5/8”. The cross slide has 
a Swivel side at one end and a rigid 
tool block at the other. Lever collet 
Closer provides quick opening and 
Closing. A variety of turret tools 
with 1/2” shanks is available. 


For More Data CIRCLE 78 


EQUIP FOR THE SIZE OF THE JOB 
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Send for catalog M describing complete line of instru- 
ment lathes, micro-drilling equipment and accessories. 


Louis Levin & Son, Inc., 3610 S. Broadway, Los Angeles 7, California 
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Who makes the ONLY really 

precision “U” Tube Type 

MANOMETERS and 
BAROMETERS? 
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Ideal-Aerosmith pioneered the devel- 
opment and design of “U” Tube Type 
mercurial barometers and manom- 
eters, and today manufactures the 
most precise units of this type for 
the measurement of absolute and 
differential pressure. Available in 
four standard ranges: 30”, 60”, 100”’ 
and 120”, these units can be ordered 
in either manual or automatic indi- 
cating types. They make the reading 
of unknown pressures to extremely 
close tolerances available to all op- 
erators with a minimum of barom- 
eter experience. Both manual and 
automatic indicating barometers (for 
absolute pressure) and manometers 
(for differential pressure) have been 
engineered and designed to provide 
maximum efficiency and accuracy as 
a primary standard. Yet, their sim- 
plicity and versatility make them 
particularly suited for use in all 
weather stations, aircraft control 
towers, instrument repair shops, 
research and scientific labor- 
atories. 





We invite your inquiry regarding 
any special applications for 
pressure measurement and 
are equipped to produce .... 
custom built units and systems & 
to fill your particular need. 


Model 10-64-30 
without case 


IDEAL-AEROSMITH, INC. 
| BAROMETERS + MANOMETERS ‘ A 
RATE TABLES «© SYSTEMS 
offering complete design and. engineering service 
3013 EVANS + CHEYENNE, WYOMING 
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High Sensitivity Pressure Transducer 

A pressure transducer to 
meet the high 
sensitivity absolute pressure 


need _ for 


measurements has been de- 
signed for use with non-cor- 
corrosive 
The instrument pro- 
measurements 


rosive or slightly 
fluids. 
vides with 
high accuracy while at the 
same time providing high 
resolution and resistance to 


*‘nvironmental extremes. Res- 





olution 0002. or less; 
hysteresis better than + 
39%; repeatability 3%. gery: ; q 


Technology Instrument Corp., North Hollywood, California 
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Frequency Indicator 


Direct indication of flow 


rate, frequency or rpm _ is 


provided by a new mode! 


frequency indicator whic’: 


combines an indicatin: 


meter with  transistorized 
frequency-to-voltage convert- 
er in a single compact pack- 
turbine 


age. For use with 


flowmeters or tachometer 
the 
provides high accuracy, long 
stability, 
maintenance and 


Waugh 
Van Nuys, California. 
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generators, indicator 
minimum 
life. 
Co.., 


term 
long 


Engineering 


Radically New Bar Stock Valve 

A completely new type of bar 
stock valve, in all standard sizes 
to 1” 


principle which eliminates clogg 


uses the tapered orifice 


>) 


ing problems. Pressure ratings 

are 3000 and 10,000 psi. Avail- ey) 
able in cast bronze, carbon steel, : 

stainless, Monel and aluminum. ee 
Tapered orifice valve replaces — 
needle valves in almost all o~» 


applications for better perform 


ance. General American Valve VARIATION OF 
: ° VALVE OPENING 
Co., Corona del Mar, Calif. 
F f 1ta CIRCLE 317 on Inquiry Card 


High Speed Crossbar Scanner 

Here is an_ instru- 
ment capable of scanr: 
ing 500 pairs of inpul 
connections at a rate 
of 50 pairs per second, 
bringing the selected 
pair to a set of output 
terminals. Unique prop- 
make it well 


suited to scanning ther- 


erties 
mocouple voltages, 
strain gage voltages, analog computer vutputs and to applications 
where high quality contact, together with high scanning speed art 
paramount considerations. James Cunningham, Son & Co,, Int, 


Roc hester, New York. 


- wi 
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As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


SN’ 





A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
4 magnet attached 
% to a mercury 
switch. Basically, 
this is Magnetrol. 














New Recording Annunciator 


cuts costs by pinpointing 
problems 








Accurately recording trouble 
is the job of the Panalarm Re- 
cording Annunciator. It prints 
on tape exactly when off-normal 
and return-to-normal condi- 
tions occurred in an operating 
system. The alpha - numerical 
record eliminates complicated 
decoding. Advancing tape only 
after each printing, it gives a 
compact, exact, permanent rec- 
ord of operation. 





The Simplest, Most Versatile | 
LIQUID LEVEL CONTROL 
Ever Devised! 


ii 


Simultaneously checking as 
many as 32 points in an operat- 
ing system, it records to the 
hundredth of a minute exactly 
when a piece of equipment goes 











off-normal. 


_For more complex opera- 
tions, there is also available a 
analarm Recording Annun- 
ciator unit capable of monitor- 
ing 100 or more points in an 
operating system. 


By monitoring your equip- 
ment and giving an exact record 
of its operation, the Panalarm 
Recording Annunciator helps 
lower maintenance costs and 
downtime in your plant. 


Relay rack (right) holds Pan- 


m™m plug-in relay units for 
g Annunciator. 








Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there's practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 


“ 


5 











State___ 


Zone 











Please send me catalog dato and full information on 


i Magnetrol Liquid Level Controls. 





— ae ee ee ee ee ee eee ee ee 
i MAGNETROL, Inc. 2120 S. Marshall Bivd., Chicago 23, Illinois | 





Write for level changes from .0025-in. to 150-ft. | 

Recording —with single or multi-stage switching. | | 

Annunciator 

Bulletin 102 i? a 

MAGNETROL, Inc. 383 
| ® 5 & 32 
; Division of Panellit, Inc. © SEND COUPON FOR OEFAIS Enis 
7427 N. Hamlin Ave., Skokie, III _ a 
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MAKE NO 
MISTAKE... 


Choose DeZurik 
Control Valves 


FOR MORE OF 
THE FEATURES 
YOU WANT 5 





STRAIGHT-THRU FLOW 
No Turbulence, No Packed 
Solids, No Erosion 


POSITIVE OPERATION 
Quick, Accurate Response, No 
Drifting, No Hunting 


MANUAL OPERATION 
Not a "Built-on'’ Extra, Always 
Instantly Accessible 


THROTTLING CHARACTERISTICS 
EASILY CHANGED 


Without Dismantling the Valve, 
Without Replacing the Inner Valve 


DESIGNED FOR GREATER Cv, 
MINIMUM MAINTENANCE, LOWER 
COST, and many other features. 


SEE THEM at the ISA Exhibit in 
Philadelphia, Booth 1674 


DeZurRIk 


CORPORATION 


SARTELL, MINNESOTA 


or for more 
information 
write to 








84 
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> new products 





Human Engineered VU Meters 

This is a VI 
that occupies at least 
15% less panel space 
than comparable units. 


meter 


For easier reading 
without strain, the dial 
not only has usual buff 
background and_ red 
numerals, but is also 
tilted back 6° from the 
horizontal so that glare 
upward. 
As a further human en- 
gineering feature, the meter can be illuminated from behind the 
Assembly Products, Inc., Chesterland, Ohio. 


For More Data CIRCLE 319 on Inquiry Card 


is reflected 





panel. 


New Remote Control 


Linear motion is con- 
verted into rotary mo- 
tion with high torque 
in a new remote con- 
trol device. The ap- 
paratus was specifically 
designed for a line of 
high vacuum gate 
valves, but is now be- 
ing offered for a variety 
of control applications. 
Two standard mod- 





els accomplish a 180‘ 

turn, but can effect a range up to several turns. Both operate a 
nominal air pressures and can be operated at pressures down to 
50 psi. Vacuum Research Co., San Francisco, California. 


For More Data CIRCLE 320 on Inquiry Card 


New Valves for Hydraulic and Gas Applications 


A new line of check and flow 
valves for hydraulic and gas ap- 
plications feature a unique 
“straight-through” ball-valve de- 
sign which results in increased 
flow, greater dependability and 
marked friction reduction. Pre- 
cision metal-to-metal seats and 
“free-ball” mounting assure low 
maintenance costs and consistent 
flows. Can be used in all pres- 
sure ranges to 2000 psi; are ex- 
tremely adaptable to extremely 
high or low temperatures. True- 
Flo Valve Division. Mystic Ma- 
chine Co., Inc., Everett, Mass. 

For More Data CIRCLE 321 on Inquiry 





Thermocouple Assemblies 


Industrial thermocou- 


ple assembles  consis- 
ting of standard wire- 
type and ceramic in- 
sulated thermocouples, 
connection heads, ther- 
mowells, fittings and 


mountings provide a 





wide variety of heavy- 
duty thermocouple as- 
semblies capable of 
meeting many industrial requirements. Thermo Electric ©. Inc. 


Saddle Brook, Ne A Jersey. 
I M 1ta CIRCLE 322 on Inquiry Card 
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Ju 





BOOK 





\ 








( om 32-page 
|e = | file book 
—— 

hind the | 5 WEBS 
—s 


| % Handily lists all data (1.S.A.) and 


/ Graphically shows easiest way to select 
. precisely the best thermocouple and pro- 
tective tube for each operation. 


lists all components, with prices and 


i x Provides handy reference for stock record. 


WEST (4,0. 





OCOUPLES | 


‘every industry 


STANDARD AND SPECIAL 


For furnaces, ovens, kilns, 
moulding machines, pipelines, 
freezers, etc. 


For use with all standard types 
of temperature indicators, con- 
trollers, recorders. 


We make thermocouples from 
matched and checked wires to 
insure constant millivolt output 
for accurate readings. Complete 
selection. 





write for CORPOR °o 
ATION 
your copy CHICAGO 
Now... SALES OFFICES IN PRINCIPAL CITIES 
For More Data CIRCLE 83 on Inquiry Card 
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OUR 


Without 








mirrors and optical parts of 


ff apsowure EXACTNESS 


© © first surface mirrors 
with half-wave protection 


© © semi-transparent mirrors 
metallic and non-metallic 


© © beam splitters 
© © optical filters 


Guaranteed to be 


DISTORTION 
DIFFRACTION 
DIFFUSION 


b All work to closest specification by the pioneers 


and leaders for a quarter of a century in de- 


\ positing metal films. Send for our free booklet. 








New York 
Dept. A 
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AL FILMS CORP. 





ELECTRODELESS 
CONDUCTIVITY 
MEASUREMENTS 


PATENTED electrodeless method for 

measurement of electrolytic conduc- 
tivity with instrument readings directly 
proportional to conductivity over a wide 
range is available from Industrial Instru- 
ments. This new method supplements 
standard techniques (Wheatstone Bridge 
circuit and electrodes in solution) and 
is recommended for conditions where 
presence of fibers tend to clog conven- 
tional conductivity cells, or for abrasive 
slurries, highly conductive hot solutions, 
or extremely corrosive solutions. 


Input and output toroids are mounted 
on flow-type cells. Input toroid is con- 
nected to a transmitting unit operating 
in high audio frequency range. Receiv- 
ing unit is connected to output toroid. 
The liquid to be measured links the two 
toroids. 


Available to meet explosion-proof 
requirements and with provisions for 
automatic or manual temperature com- 
pensation. Also available with recording 
instruments. 





For complete details write to... 


Industrial 


TA LALA 


89 Commerce Road, Cedar Grove, Essex County. WJ 
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new literature 


Fluid Flow Instruments 
How are precise fluid flow measuring 
instruments made? A new facilities 


brochure describes engineering, manufac- 
turing and testing procedures which re- 
sult in reliable instrumentation. Waugh 
Engineering Co., Van Nuys, California. 

For More Data CIRCLE 401 on Inquiry Card 


How to Select Flowmeters 


Technical bulletin 91-119 gives criteria 
for choosing the type of flowmeter to be 
used in measuring a given gas or liquid. 
Advantages and limitations of basic types 
are listed in chart form. Major manufac- 
turers of various types are also given. 
Fischer & Porter Co., Hatboro, Pa. 

For More Data CIRCLE 402 on Inquiry Card 


Instrument Index 


A useful and handy index to instruments 
for almost every conceivable application 
is now available. This booklet, complete- 
ly illustrated, will be of special interest 
to those working in instrumentation for 
electro-mechanical, electronic and hydrau- 
lic applications. Midwestern Instruments, 
Tulsa, Oklahoma. 

For More Data CIRCLE 403 on Inquiry Card 


Regulator Manual 


technical 
technical 


You will want to have this 
brochure that also serves as a 
manual on magnetic voltage regulators. It 
covers detailed product description, prin- 
ciples of operation, operating instructions 
and maintenance. Regulators are _ tube- 
less, have no moving parts, are completely 
automatic and fully self-protected. Sor- 
ensen & Co., Inc., South Norwalk, Conn. 
For More Data CIRCLE 404 on Inquiry Card 


Cutting Production Costs 


How a new production control system 
makes possible the extension of automation 
benefits to general manufacturing systems 
is explained in a new 8-page brochure with 
14 illustrations. The system is an 
tromechanical one. You will certainly 
want to learn more about this. Control 
Systems Co., Division of Hancock Indus- 
tries, Inc., Jackson, Michigan. 

For More Data CIRCLE 405 on Inquiry Card 


elec- 


Temperature Conversion Table 


A handy, pocket-size low temperature 
conversion table in which degrees Celsuis 
are converted from degrees Fahrenheit and 
Kelvin from absolute zero to O°C is now 
available to you by circling the number 
below on the Readers Service card. Espe- 
cially useful to those working with extreme- 
ly low temperature materials such as LOX 
and GOX. Trans-Sonics, Inc., Burlington, 
Massachusetts. 

For More Data CIRCLE 406 on Inquiry Card 
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Potentiometer Transducer Glossary 


A bulletin defining potentiometer trans- 
ducer terms explains some 42 technical 
words and phrases commonly used in 
literature on potentiometer transducers for 
pressure, position and acceleration. Bourns 
Laboratories, Inc., Riverside, California. 


For More Data CIRCLE 407 on Inquiry Card 


Get A Gage Saver 


valves for overload 


instruments in 


Automatic shut-off 
protection of gages and 
hydraulic and pneumatic systems are fea- 


tured in a new data sheet. Six models 
offer pressure ranges from 10 to 10,000 


si. Sprague Engineering Corp., Gardena, 
if S > 5S r 
California. 
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**Easy-See”’ Flow Indicators 


Here is a “how to choose it” bulletin 
that describes a line of indicators for di- 
rect observation of flow in pipelines. Ap- 
plicable to liquids, gases, vapors, slurries, 
etc. Sight windows allow a visual check 
on flow, flow direction and fluid condition. 
Schutte and Koerting Co. Cornwells 
Heights, Bucks County, Pennsylvania. 


For More Data CIRCLE 409 on Inquiry Card 


Atomic Instrument Systems 


A complete of atomic in- 
strumentation 
analyze radioisotopes in industrial, medical 
and biological applications is set forth in 
It is amaz- 


panorama 


systems to measure and 


a new, just published catalog. 


ing the number of atomic instruments 
available and their many applications; per- 
haps in your field. Baird-Atomic, Inc., 
Cambridge, Massachusetts. 


For More Data CIRCLE 410 on Inquiry Card 


New Computer Programing Method 


Here is a new booklet which introduces 


and describes the unusual features of a 
new programing method. The system is 


a major simplification in the process of 
writing instructions to a computer, and can 
be learned in 4 
previous computer experience. 
must. Bendix Division, Los 
Angeles, California. 


For More Data CIRCLE 411 


hours or less, with no 
\ reading 


Computer 
n Inquiry Card 


Making Titrations with pH Meters 


A comprehensive bibliography of pH and 
redox titrations in aqueous media rounds 
out two new application data sheets which 
describe use of pH meters in titration work. 
Emphasis is on moisture determinations 
using Karl Fischer method and more rapid, 
reproducible titrations especially with 
colored or heavy precipitates that make 
endpoints difficult to see. Beckman/Scien- 
tific Instruments Division, Fullerton, Calif. 
For More Data CIRCLE 412 on Inquiry Card 
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Proportional Counters 


A fact-filled data sheet On two ney 
proportional counters for alpha count jn 
the presence of beta and total beta-gamm; 
shows interior views along with 7 types 
of accessories available. Nuclear Measure 
ments Corp., Indianapolis, Indiana, 
For More Data CIRCLE 413 on Inquiry Car 


How to Choose a Switching Reacto, 


Need a switching reactor for one-step, 
low cost static control ? A new Switching 
reactor catalog offers full information o 
standard switching reactors. Tables of 
electrical characteristics and several typicd 
application circuits are included. Control 
Division of Magnetics, Inc., Butler, Pa, 
For More Data CIRCLE 414 on Inquiry Cay 
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Vibration Notebook 


A handy reference for those involved ip 
vibration testing is a new 8-page booklet 
“Vibration Notebook”. An internal hous 
organ, the booklet carries technical articles 
on such subjects as eliminating electricg 
failure, special mounting designs, etc, MB 
Manufacturing Co., Division of Textrop, 
Inc., New Haven, Connecticut. 


For More Data CIRCLE 415 on Inquiry Con 


Chart of Plug Gage Sets 


Specifications for more than 800 “GoNo 
Go” gages are summarized in an easy-to 
read chart. Set sizes in fractions for nom- 
inal diameters are displayed in large bold 
type. Each fraction is accompanied by 
the nominal diameter and six plus and 


six minus departures in four decimal 


places. K & K Grinding Co., Brooklyn, 
New York. 
For More Data CIRCLE 416 on Inquiry Cand 


Electro-Chemograph 


Information on an instrument already 
used in hundreds of industrial and research 
the Electro-chemograph— is 
available in a new data sheet. Concise, 
the booklet talks about polarographic 
measurements, convenient features of the 
Electro-Chemograph and auxiliary equip 
ment. Leeds & Northrup Co., Philadelphia 
44, Pennsylvania. ; 

r More Data CIRCLE 417 on Inquiry Ca 


organizations 


Continuous Titration 


Data sheet A-58-2 should be read by amy 
instrument engineer involved in chemical 
processes that must be controlled by 
titrating to determine concentration. 
data sheet, including schematic diagtal 
equipment list, typical specifications an 
applications, explains how titrator con 
coupled with instrumentation for complete 
automatic control of a_ process. Milton 
Roy Co., Philadelphia, Pennsylvania. 
For More Data CIRCLE 418 on Inquiry Cat 





ISA Journdl 





me er. 


a 





2 OO 


—= £3 = oe ao ew 














k 


wo new 
OuNt jp 
“gamma 


“Me 7S 


ear Announcing the First Item in Our New Line of Control Instruments. 
ry Card 











MINIMUM TRIP SETTING 















The name “MITE” was selected 


for two reasons: 


lved in 
booklet Rese ‘i 
| heme 


articles 


One, its miniature size, 
and two, it, like “The widow’s mite” 


(Mark 12:41-44) 


ectrical 
c, MB 








extron, 
| though small, was very important 
y Car to the One for Whom it was intended. 
'Go-No “ay . 
asy-t0 as .- 
r nom- ‘ 
e bol » ‘e 
ed by fae. 4) 
$s and ; Kip 
ecimal ; —— Nn , 
oklyn, ~ Rip 
Card | Pat. Applied for f 
np 
Ny 
reads "hip 
earch Shown actual size 
h— is 
NCise, 
‘aphie 
f the The “MITE-73” is a monitor instrument designed to “MITE-73” is available in anodized aluminum, brass 
ips tip when a pneumatic signal violates its minimum or or 18-8 stainless steel. 
. maximum * setting. I i i , _ 
is restored It remains tripped after the signal Standard maximum pressure range 250 P.S.I., mini- 
Card red to normal limits until manually reset, either um trip adjustable 1-100 PSI 
locally or remotely. When in service “MITE-73” will an Sy ae 
relay the input signal “A” to either one or both ports From the above graphic description you will note the 
‘B’& “C”. (Either “B” or “C” must be plugged if not “MITE-73” has, like the common safety pin, many 
bss required. ) applications. 
| by *If desirable to have the “MITE-73” trip on a maximum setting, tee off 
The from A to D with a relief valve in the loop and set trip pressure desired. 
ral, 
and 
n be REPRESENTATIVES IN PRINCIPAL CITIES 
plete Write us for complete technical information, or for the address of our representative in your area. 
ilton 
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Instrument Motor Fact Folder 


A convenient, easy to use file folder 
(24 pages) lists hundreds of geared and 
non-geared electric motors from 1/2000 


to 25 hp—all available for immediate de- 
livery. It will pay you in time saved to 
check this folder. B & B Motor Co., New 
York 12, New York. 

For More Data CIRCLE 419 on Inquiry Card 
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Area Meter Transmitter Table 


Application of a new area meter pneu- 
matic transmitter to flow measurement of 
water, gasoline, oil, tar, chemicals and dis- 
tillates is given in a new 4-page brochure. 
A highly usable table of flow ranges makes 
this booklet especially valuable since it 
can be used over and over again. Bailey 
Meter Co., Cleveland, Ohio. 

For More Data CIRCLE 420 on Inquiry Card 


Quality Control Procedures 


Never before have any definite specifi- 
cations been established on procedures for 
quality control in chemical milling, either 
by the military or industry. A new bul- 
letin sets forth quality control procedures, 
enabling users of chemical milling to prof- 
it appreciably by having, for the first time, 
specifications from which to work. United 
States Chemical Milling Corp., Manhattan 
Beach, California. 


For More Data CIRCLE 421 


TANKoOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


on Inquiry Card 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 










ANY > 
LIQUID : 

















Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft. 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


PATERSON, WN. J. 


463 GETTY AVE., 
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Transistorized Measurement Equipment 


Introducing information on a new tran- 


high-sensitivity miniature 
sub-system for air- 


New series 


sistorized 
perature-measurement 
craft and missile flight testing. 


is for use with fast-response, 100-ohm-re- 
sistance temperature transducers to pro- 
duce a full 5v output for a span of only 
75°F. Arnoux Corp., Los Angeles, Calif. 


r More Data CIRCLE 422 on Inquiry Card 


Flow Regulating Valve 
A flow offers 


two distinct advantages over ordinary con- 
horizontal rotating 


regulating valve which 


trol valves (uses a 
lever shaft instead of a sliding stem, and 
is accurately balanced in service) is illus- 
trated in a new brochure. 
tions, are given. 
Vulcan Division, Blaw-Knox Co., Erie, Pa. 
For More Data CIRCLE 423 on Inquiry Card 


Sizes, specifica- 


pressures, etc. Copes- 


Hydro-Pneumatic Accumulators 


The different 
types of pneumatic bladder-type accumula- 
brochure 


applications, sizes and 


tors are described in a 6-page 
(PR-200). Included are 8 
ulator circuit applications, 
information 


basic accum- 
dimensional 
data, selection for hydraulic 
circuits requiring pressure storage, primary 


volume 


power reduction, pressure com- 
pensation, etc. Special accumulators for 
aircraft, missile, materials handling and 
industrial uses also covered. Greer Hy- 


draulics, Jamaica, New York. 
For More Data CIRCLE 424 on Inquiry Card 








MARQUARDT 





Professional Personnel 
Requisition 





INSTRUMENTATION 
ENGINEERS 


Design and specification of in- 
Strumentation components and sys- 
tems for ground test development 
and qualification testing of super- 
sonic ramjet engines, turbojet 
afterburners and thrust reversers, 
Supersonic inlet controls, nuclear 
engine controls, emergency power 
units, ete. 

Involves setup and 
instrumentation equipment in Mar- 
quardt’s Jet Laboratory the 
West's most diversified ground test 
facility Future developments will 
include the design and _ specifica- 
tior ot instrumentatior systems 

nuclear engine test 
» operation of Analog 
istallation 

Work in 
specialized 
Marquardt’s 
ment 

Degree in 
or Physics, 


operation of 


facilities 


on pute r 


small group providing 
engineering support to 
engineering deve lop- 
programs 
Electrical Engineering 
plus two to five years 
experience For further informa- 
tion contact Jim Dale, Profes- 
sional Personnel, 16557 Saticoy 
Street, Van Nuys, California 


VAN NUYS, CALIFORNIA OGOEN, UTAH 


tem- 





Reliable New Annunciator 


A 4-page folder 


a new 


contains informatj 
static-magnetic 


Py, 
annunciator for 


monitoring complex automatic mae 


hine ang 
Anna 
controls ins 

, Offers rela 
maintenance and high reliability, Paneliy 
Inc., Skokie, Ill. 9 
For Mor tia CIRCLE 425 on Inquiry ees 


continuous process operations 
tor uses static-magnetic 


of conventional relays. 


Environmental Test Equipment Guide 


Introducing a guide outlining indicating 
recording, programing and controlling jp. 
struments for environmental test equipment 
Instruments for measuring and controlling 
pressure, temperature, altitude, flow, and 
other variables are offered in a wide Tange 
of models for practically any conditions 
Bulletin also gives specifications for the 
most widely used instruments. Bristol Co. 
Waterbury, Connecticut. 


re Data CIRCLE 426 on Inquiry Cay 


Tubeless Automatic Voltage Regulator 


Complete ratings, outline dimensions anf 
other valuable information are given ing 
new 8-page bulletin on tubeless automat 
The booklet 


is ideal for those interested in maintaining 


magnetic voltage regulators. 


constant voltage in unattended or critied 
processes where sudden need for parts m 
placement can be costly or impossible @ 
where conditions cannot tolerate moving 
parts. Superior Electric Co., Bristol, Conn, 


tr More Data CIRCLE 427 on Inquiry Can 


PUMP 


WITHOUT 
CORROSION 


or 
CONTAMINATION 


cr 


Liquids 
Gases 
Slurries 











Wavelike 

Motion 

of Steel 

Fingers 

Forces Material Through Tubing ‘y 

Capacities 

0.2 cc. per min. 
to 4.5 G.P.M. 





$60.00 to 
. $550.00 


Prices range from 

depending on size 

and accessories 
Write for Catalog. 


SIGMAMOTOR, INC 


39 Noith Main St. e Middleport, N. ; 
‘or More Data CIRCLE 88 on Inquiry 
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Float Valve 

Float valves which permit control of 
jiquids levels within limits in open or 
4 vessels are explained in a catalog 
yun Of single seat design, the piston 
sperated valves provide tight closure for 
dead end applications. Atlas Valve Co., 
Newark, New Jersey. 


ata CIRCLE 428 on Inquiry ‘ard 


For More D 


Gas Chromatography 


Technical data, Jlustrations and a dis- 
cussion of apparatus for trace analysis of 
high boiling compounds by gas chroma- 
tography are part and parcel of 2 new 
hooklets—R P 17A and RP 119. Excellent 
primary sources for those who want to 
know more about gas chromatography. 
F&M Scientific Glass Co., Wilmington, Del. 
For More Data CIRCLE 429 on Inquiry Card 


Pressure Transducers 


Two different pressure transducers, (one 
measures pressures in extreme environ- 
ments; the other provides high resistance 
pick-offs and non-linear functions) have 
a temperature range from —54°C to 
+ 100°C. Transducers extend design pos- 
sibilities by delivering performance that 
will not vary more than 1% over the rated 
range at +100°C. Technology Instrument 
Corp, North Hollywood, California. 

For More Data CIRCLE 430 on Inquiry Card 


Rapid Loading Control Systems 


Dynamically controlled application of 
force on a repetitive, sustained or pro- 
gramed basis in mechanical testing is the 
subject of a 4-page bulletin you will want 
to own, The systems described permit 
precision reproducibility in test work. 
Special electro-hydraulic actuators allow 
the transfer of large loads at high fre- 
quency. CDC Control Services, Inc., Hat- 
boro, Pennsylvania. 
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Automatic Transfer Switches 


How to select an automatic transfer 
switch and applications of the switches are 
covered in a new booklet. It discusses 
such requirements as inrush capacity, con- 
tinuous duty rating, rapid transferral of 
load, high thermal capacity and ability to 
withstand electromagnetic effects, double 
souree control, etc. This is a real source 
book. Automatic Switch Co., Florham 
Park, New Jersey, 
for More Data CIRCLE 432 on Inquiry Card 


Gas Flow Visualization 


A booklet you'll want to have in your 
own library is a new 56-page, fully illus- 
rated and diagramed report on “Lum- 
— Cas Flow Vizualization in a Low 
hg Tunnel.” Prepared from 
en on submitted by Wright Air De- 
= ent Center, Air Research & De- 
—. Command, US. Air Force and 
‘Tight-Patterson Air Force Base. Write 
Re ~ hg ot Document Service Cen- 
ie uilding, Dayton 2, Ohio. 

ore Data CIRCLE 433 on Inquiry Card 
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oss You $00 to 


AE DANNY 


— Seg te ee 


‘ ” * , ‘ 
and Train a New Man 


eR eee 





but Only $100 a Year 
to Own and Use an 
E-A Recorder 


For the cheapest help you can 
have in your plant, ask for 
Catalog No. 657. 











‘‘'The Meter With a Record’’ For Over 50 Years 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. H, P. O. Box 596, INDIANAPOLIS 6, INDIANA 


For More Data CIRCLE 89 on Inquiry Card 
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Conamo” Thermocouple Wire 


Meets Severe Conditions 
Where Durability, Hi-Temp Resistance Are Needed 















® 
Conasmo thermocouple and ther- 


mocouple extension wires are designed 
specifically for severe conditions—con- 
ditions where ordinary T/C wires are 
inadequate. First developed by Thermo 
Electric, ‘““‘Ceramo” wires incorporate ceramic insulation with over- 
all metal sheathing. They'll solve your problems of high temper- 
ature, abrasion, chemical or corrosive action, pressure and difficult 
installation. You can bend them to almost any shape. As extensions, 
you can often use them without conduit. And under these condi- 
tions they’ll outlast comparable standard types many times—with 
no significant difference in response. Choice of conductors in all 
standard calibrations and various sheath materials for tempera- 
tures up to 3000°F. Conductors—36 to 12 gage. Overall diameters— 
1/25” to 7/16” for thermocouples; 4s” and ¥%” for extensions. 


Write for Bulletin No. 31-300-D 


Thermo Electrie 6.3Qc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. io 
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ENGINEERS: 
CAN YOU 
CRACK THESE? 


EEs, MEs, AEROs PHYSICISTS 
experience in missiles, airborne electronic 
systems, radar and applied research. 


Some of the projects now being per- 
formed by our engineering staff in- 


clude: missiles, training devices, air-" 


borne electronic systems and theoreti- 
cal research programs. 


Positions at all levels .. . 


RESEARCH SCIENTISTS 
applied and theoretical 
SR. ENGINEERS 
PROJECT 
STAFF 


for assignments in. . . 


GUIDANCE & CONTROLS - CORRELATION 
INERTIAL GUIDANCE - DESIGN CHECKING 
AIRCRAFT IDENTIFICATION - TELEMETRY 
COUNTERMEASURES - ELECTRO-MAGNETIC 
RADIATION - SYSTEM & CIRCUIT DESIGN 
FIELD ENGINEERING - PHYSICAL SCIENCE 
ELECTRO-MECHANICAL DESIGN - ‘RADAR 
WEAPON SYSTEMS - SERVO MECHANISMS. 
ANALYSIS + TECHNIQUES 


To find out more about 
these unusual ©PpPportunities 
send resume to: ; 


WILLIAM R. ZIMINSKI 











> new literature 





Hi-Temp Electronic Equipment 


This bulletin 
electronic components designed especially 


is primarily a guide to 
for successful operation at ambient tem- 
—67°F to 750°F without the 
use of refrigerants. Will be particularly 
of use to our readers in missile instrumen- 
tation. Missile and Ordnance 
Dept., General Electric Co., Burlington, Vt. 
For More Data CIRCLE 434 on Inquiry Card 


eratures of 


Systems 


Hydrogen Production Processes 


A new 36-page booklet called “Hydro- 
gen” takes up in detail hydrogen produc- 
tion processes, instrumentation types of 
plants, methods of purification and indus- 
The booklet is the most 
published. 

National 


trial applications. 
treatment 
Division, 


comprehensive ever 
Girdler Construction 
Gas Cylinder Co., Louisville, Ky. 


For More Data CIRCLE 435 on Inquiry Card 


First High-Flow LOX Facility 


The first commercial facility for testing 


IRBM and_ other 


ponents with actual media, such as liquid 


weapon system com- 


or gaseous oxygen at actual flow rates is 
fully covered in a new booklet. 
is a run down on primary equipment, in 
cluding detailed listing of instrumentation. 
Wyle Associates, E] Segundo, California. 
For More Data CIRCLE 436 on Inquiry Card 


Included 


Hydraulic Pumps and Motors 


Looking for a hydraulic pump or fluid 
motor to get the job done? Catalog III 
describes a new line of hydraulic pumps 
aud motors and gives such information as 
construction features, performance curves, 
data on pump-motor combinations, duplex 
or tandem models and geared flow divid- 
ers. Tuthill Pump Co., Chicago, IIl. 

For More Data CIRCLE 437 on Inquiry Card 


Chopper Model Chart 


One of the most valuable features of 
a new general catalog on choppers is an 
easy to read chopper model chart. Sixty 
different listed 
and compared as to size, mounting, con- 


instrument choppers are 
tact ratings, frequency, thermal and resid 
ual noise, high and low temperature oper 
ation and life. James Vibrapower Co., 
Chicago, [linois. 


For More Data CIRCLE 438 


n Inquiry Card 


New Computer Design Techniques 


Substantial savings throughout engineer- 
electronic 
digital with the 
new design techniques covered in a highly 
useful, well-illustrated booklet titled “A 
Systematic Approach to Electronic Digital 
This will be useful 
Control Data Corp., 


ing development programs for 


computers are possible 


Equipment Design.” 
in some handy file. 
Minneapolis, Minn. 
For More Data CIRCLE 439 on Inquiry Card 








“TORQUE WREN¢: 
MANUA 


Tee <a 


Ve i 
‘2 it 


Formulas UPON 
Applications 

Engineering Data 
Screw Torque Data 
Adapter Problems 


General Principles 


‘S TurTEvant Ic 
ADDISON [QUALITY] /L LING 


Manufacturers of over 85°%o of thet 
wrenches used in industry 


For More Data CIRCLE 91 on Inquiry Cal 


Sales opportunities u 


ELECTRONIC 
TANK GAUGING 
SYSTEMS 


We are seeking sales r 


sentation with inst: 





tion experience in the f 


Tatil eme nant 
Gilb ir 


gauges. These gauges 


distribute 


ly used in this and fi 
countries, operate Ol 


clusive and proven 


} 


ple, making them the 


accurate and flexible 





ing method known 

Profitable, protect 
ritories are available | 
and organizations W 
technical background 
petroleum and chemica 
altiieslay 

Please write to G¢ 


Sales Manager 


GILBERT & BARKER MFG. CO 
West Springfield, Mass 
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ENCH ape 
' classified 


,ivertising 


oNS WANTED: 75c per line, minimum 

lines Ag number counts as one line. 
in advance. No discount. 

te.: $1.50 per line, mini- 

“dy mai Sox number counts as one 





POSITIONS WANTED 


NEER 8.S.M.E. desires to 

oe e Eitrument field. _ Presently in 

; engineering and process fluid flow in paper 
jar Would prefer instrument application or test 
a industry or similar, or in instru- 


ns acturing. Write Box No. 2070, % ISA 
CONTROL ENGINEER: Ba and M. Se 
strated 



















Journal. 

Chem Engineering 18 years ex- 
ire fom) onieal industries. Demon- 
ability to supervise, apply, purchase, install, 
maintain pneumatic or electronic instruments 
jot semical processes and power plants. Have worked 
control and design problems for develop- 

of research groups. Write Box 2071, % IS 


















SERVICES AVAILABLE 


cR — SCIENTISTS — TECHNICIANS 
166 our specialty. Write for ““‘How to Write 













”’ with sample guide ane forme. y 2 Na 
ume Workshop, Dept. S yrville 
log om" 55 W. 42nd St., New York 










iS ENGINEERS WANTED for Chi- 
and Houston. Prefer men _ with 
ical, Mechanical or Chemical En- 
1 degrees. Successful applicants 
receive three months’ intensive train- 
at factory in Waterbury, Connecticut 
assignment to district office. Pre- 
fer men between 25 and 30 who can start 
as trainees. Previous sales and instrument 
experience desirable but not mandatory. 
Those interested in Chicago opening ad- 
dress reply to S. E. Gewin, District Man- 
ager, The Bristol Company, 351 E. Ohio 
Street, Chicago 11, Illinois. Those inter- 
@ted in Houston opening address reply to 







EB A. Merwin, District Manager, The 
Bristol Company, 3617 W. Alabama, 
Houston 6, Texas. 








INSTRUMENT 
ENGINEER 


A progressive medium-sized chem- 
ical company in the midwest has an 
opening for a project engineer with 
perience in application studies, de- 
sign and supervision of the installa- 
tion of process instrumentation sys- 
tems. This position offers challeng- 
ing opportunities in a wide variety 
# chemical and petro-chemical pro- 
Cesses as well as power generating 
Excellent salary and employee bene- 
fits in a rapidly growing company. 
A suburban location affords fine 

ing, academic, and recreational 
facilities, Please send your resume 
in confidence to: 





Box 111 
ISA Journal 
313 Sixth Avenue 
Pittsburgh 22, Penna. 
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Liquid Filled Potentiometer 

Here’s one solution to deterioration and 
frequently experi- 
potentiometers—a 
with working 


problems 
precision 
potentiometer 


performance 
enced with 
liquid-filled 


parts snugly sealed in an oil bath. The 
remarkable life expectancy of the three 


pots described in a very readable internal 
house organ is 10-million revolutions. 
Beckman/Helipot, Newport Beach, Calif. 


For More Data CIRCLE 440 on Inquiry Card 


Infrared Transmitting Materials 

A key factor in design of infrared equip- 
ment is bandwidth of infrared transmis- 
sion transmitted to transducer components. 
Suitable optical elements are a problem. 
A new brochure gives the latest informa- 
tion on 15 infrared transmitting materials 
suitable for use as optical elements. Trans- 
mission curves are included from 11 of 
the most important materials. Servo Corp. 
of America, New Hyde Park, New York. 
For More Data CIRCLE 441 on Inquiry Card 


**On-Off’’ Remote Controls 
MARC I & II is a new system which 
provides “on-off” remote supervisory con- 


trol for motors, pumps, acutators, valves 
and switchgear. Reliability, ruggedness, 


and flexibility characterize MARC, which 


presents the control data at the central 
station for automatic visual and aural 
monitoring. This is really new and you 


will want to know more about it. Moore 
Associates, Inc., Redwood City, Calif. 
For More Data CIRCLE 442 on Inquiry Card 


New Read-Record Heads 
Military and general purpose read and 
record heads specifically designed for mag- 


netic drums in air-borne data handling 
systems, computer memory systems and 


laboratory testing are taken up in a 4-page 
bulletin. Graphically illustrated are mount- 
ing methods and performance characteris- 
tics. Librascope, Inc., Burbank, Calif. 


For More Data CIRCLE 443 on Inquiry Card 


System Thermometers 

Vapor actuated, gas actuated and mer- 
cury actuated thermometers and thermal 
systems for use between temperature limits 
of —125°F to 1000°F are listed and clear- 
ly explained in catalog C60-2. Indicators, 
recorders, transmitters and electric or 
pneumatic control instruments are also cov- 
ered. Minneapolis-Honeywell Regulator 
Co., Industrial Division, Philadelphia, Pa. 
re Data CIRCLE 444 on Inquiry Card 


For M 


Desk-Side Analog Computer 


about a 


You will want to know more 
new desk-side analog computer—a _pre- 


cision instrument that provides a complete 
portable computer center. A large illus- 
tration shows the 16 scale-factor potentio- 
meters, precision servo amplifier, true- 
overload alarm, monitor and control panel, 
complete programing patchboard and oth- 
er features which are standard equipment. 
Applications are covered, too. Mid-Cen- 
tury Instrumatic Corp., New York, N. Y. 


For More Data CIRCLE 445 on Inquiry Card 
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MACHINING 
OF 


|METAL PARTS 


Genuine Swiss Automatic 
Screw Machine Products 


Centerless Ground and 
Polished Products 


Precision Pinions, Gears, 
Wheels, etc. 


Precision Stamped Parts 


Jewelled Bearings and 
Miniature Jewel Balls 


Color Anodized Alumi- 
num Plates and Dials 


Hairsprings 


We know PRECISION is IM- 
PORTANT to you. If only one 
component of your product is 
incorrect . . . it means trouble. 
We pride ourselves on the uni- 
formly high quality of our cus- 
tom-made precision parts. You 
will find our service completely 
satisfactory. Give us an oppor- 
tunity. Send us blue prints or 
samples of parts you require. 
We shall be glad to quote you 
F.O.B. New York. 


SEE US AT BOOTH 1129 
Instrument-Automation Exhibit 


Remember ..... 
When PRECISION is important 
—call 


‘AAMERICAN LAUBSCHER 
onporalion 


250 West 57th Street 
New York 19, N. Y. 
JUdson 6-7474 
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* coming events 





*Denotes ISA Sponsored or Participating Meeting 





JULY 1958 


July 24-25—5th Annual Symposium on 
Computers and Data Processing 
at the Hotel Albany, Denver, Colo- 
rado, sponsored by the Denver Re- 
search Institute. Contact C. A. 
Hedberg, Denver Research Insti- 
tute, University of Denver, Den- 
ver 10, Colorado. 


July 28-August 1— 1958 Gordon Re- 
search Conference on Instrumen- 
tation at Colby Junior College, 
New London, New Hampshire. 
Contact W. G. Parks, Dept. of 
Chemistry, University of Rhode 
Island, Kingston, Rhode Island. 


July 29-31—3rd Annual Exhiborama of 
the Society of Photographic In- 
strumentation Engineers, Statler 
Hotel, Los Angeles, Calif. Con- 
tact Bob Jakobsen, 2201 Park 
Drive, Los Angeles 26, Calif. 


AUGUST 1958 





Aug. 13-15—7th Annual Conference on 
Industrial Applications of X-Ray 
Analysis, sponsored by Denver Re- 
search Institute, University of 
Denver at the Albany Hotel in 
Denver. Contact W. M. Mueller, 
Metallurgy Division, Denver Re- 
search Institute, University of 
Denver, Denver 10, Colo. 


Aug. 18-29—Strain Gage Techniques 
Short Course at UCLA, sponsored 
by Department of Engineering, En- 
gineering Extension, and the So- 
ciety for Experimental Stress 
Analysis. Contact Engineering Ex- 
tension, University of California, 
Los Angeles 24, Calif. 


Aug. 19-22—WESCON Show at the 
Ambassador Hotel, Los Angeles, 
Calif. Contact Business Manager, 
WESCON, 1435 La Cienega Boule- 
vard, Los Angeles, Calif. 


Aug. 25-27—18th Annual Appalachian 
Gas Measurement Short-Course at 
University of West Virginia, Mor- 
gantown, West Virginia. Contact 
Professor R. E. Hanna, University 
of West Virginia, Morgantown, W. 
Virginia. 


SEPTEMBER 1958 





Sept. 3-10—Second International Con- 
gress on Cybernetics, sponsored 
by the International Association of 
Cybernetics in Belgium. Contact 
Secretariat, International Associa- 
tion of Cybernetics, 13 rue Basse- 
Marcelle, Namur, Belgium. 


Sept. 22-24—7th Annual M 
Standards Engineers 
Benjamin Franklin Kotel, 
delphia, Pa. Theme: “gy 
ization—A Must for the | 
Age.” Contact J. A. Caffianss 
P. O. Box 281, Camden 1,N, 


Sept. 24-25—Industrial Ejectm 
Conference sponsored by : 
PGIE at Detroit, Michigan 9) 


OCTOBER 1958 





Oct. 11-16—ASTM Third Pacific A 
National Meeting. Contact % 
Van Atta, 1916 Race St., Phileas 
phia 3, Pa. 


13-15—National Electronics Gu 
ference in Chicago, IIL, spe 

by IRE, AIEE, EIA, SMPTE & 
tact J. S. Powers, 84 EB. f 

St., Chicago, Illinois. 


. 13-15—1958 International 
Meeting at the Penn-Sher 
Hotel in Pittsburgh, Pa., spe 
by the Systems and Proe 
Association of America. onts 
A. M. Motter, Jones & 
Steel Corp., No. 32% Gat 
Pittsburgh, Pa. 


* Oct. 20-21—Rubber and Plastics 
posium, sponsored by ISA Rubh 
and Plastic Industry Division a 
the Sheraton-Mayflower Hotel, Ae 
ron, Ohio. Contact Dr. David} 
Davis, General Tire and Rubi 
Co., Central Research Labe 
Akron 9, Ohio. 


23-25—National Simulation ¢ 
ference at Dallas, Texas. 
Louis B. Wadel, 3905 Cen 
Dr., Dallas 25, Texas. 





Electrical Techniques in M 
and Biology, sponsored by 
[AS, ARS, and AIEE in Mil 


olis, Minnesota. 


DECEMBER 1958 





*Dec. 26-31—125th Annual Expo ti 
of Science and Industry at - 
ton-Park Hotel, Washington, 0 

_.q ..” the Americal 
sponsoréa wv, neal 
ciation for the A@ve- 
Science. ISA presenting at 
cal session. Authors CODES 
L. Linebrink, Battelle Met 

Institute, 505 Kings Ave» U0 


bus, Ohio. 





-—— DON’T MISS IT 


St., Los Angeles, Calif. 





Sept. 15-19 — 13th Annual ISA Instrument-Automation 
ference and Exhibit will be held in Philadelphia. 
information contact H. S. 
Programs, Instrument Society of America, 313 Sixth Ave 
Pittsburgh 22, Pa. F. J. Tabery, Exhibit Mgr., 3443 So. Hill 
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